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THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


Broadcast Sowing. —The cotuinon use 
of the drill and mechanical broadcaster (see 
above ai t) has rendered hand-seeding of fai* 
less importance to the fanner than it was a 
century or less ago. Drill husbandry, which 
places the corn and roots in rows suitable for 
the operations of hoeing to be performed, and 
thus tends to cleaner farming, is preferred in 
the chief agricultural districts; while broad¬ 
casting machines distribute the seed with a 
legularity which cannot be exceeded by the 
liand-sower, and very often is not approached. 
There are, however, instances where hand- 
sowing is to be preferi’ed to mechanical dis¬ 
tribution ; as, for instance, on land to be 
seeded with wheat, when the seed bed is wet 
below the immediate surface but dry enough on 
the top to allow the seed being well covered 
in. In such a case the fewer horses trampling 
the land the better, because each footprint may 
form an impervious dish which will hold up 
water, and if rain falls before the wheat has 
germinated it will cause the kernel to burat 
and giowth to be impossible. This is one of 
the most common causes of a weak (sparse) 
plant or braird, and therefore of an unsatis¬ 
factory crop. Other illustrations could be cpioted, 
but this is sullicient to show that the practice 
of hand-sowing should not be allowed to die 
out. The small holder wliose capital is limited, 
and to whom the purchase of expensive ma¬ 
chinery is prohibited, has freiiuently to depend 
u]jon hand-sowing. 

Hand-sowing is an art which all men do not 
acquire readily, and men with thick, short 
hands capable of holding but little grain rarely 
make good seedsmen, as they are liable to let 
the seed fall from the hand without proper dis- 
tiibution. A man should also be able to give a 
free swing of the arm. The quantity of seed sown 
per acre is regulated by the length of the stride, 
the w’idth of the cast, and the quantity taken 
up at each handful. The sacks of seed should be 
set out conveniently for refilling the seed basket 
(seed scuttle, trug, seed lip, sowing sheet, &c., 
as the local custom dictates), which is suspended 
by a strap from the neck, hanging conveniently, 
and not too low in frojit of the man. In single¬ 
hand sowing, the sower takes up a handful, and 
with the swing of the body in walking brings 
the right arm forward with the right leg. I?o 
seed should be allowed to drop until the hand 
is brought back ready for the forward delivery 
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swing, then gradually opening the thumb and 
finger, and then the fingers, as the hand makes 
a semicircular sweep, should relax and open, 
so that the corn is strained and broken and 
does not fall in a too narrow strip, otherwise it 
will fall in rainbow ribs, forming corrugations 
of too thick and too thin sowing. The breaking 
IS more ellective when the corn is made to take 
an upwaid swing; against the wind it naturally 
breaks better than down wind. Care must be 
taken that there is no overlapping, and no fail¬ 
ing to join each lap or widtli. Many seedsmen 
sow the land twice so as to get more even dis¬ 
tribution ; while a two-hand sower, by taking 
alternately a left and a right cast, avoids this 
necjessity. Side winds must be regarded, and 
the sower walk nearer to the wind side in 
accordance with their strength. 

Hand-sowing is convenient when sowing 
small seeds, such as carrots, onions, &c., where 
a very small quantity is put on an acre, and 
where the total quantity might be little more 
than would be required to cover the bottom of 
the seed box of a drill or distributor. These 
seeds are generally sown from the thumb and 
finger, the hand being kept very low, and 
making a nanow sweep. 

In recent yeais a small mechanical hand 
broadcaster has attained some popularity, and 
has considerable merit, many of the little fail¬ 
ings by hand-sowers being avoided. The main 
principle is an adaptation of the revolving dis¬ 
tributor employed on some horse distributors, 
but a recipiocatory motion is obtained by im¬ 
parting a fiddle stioke to a bow or rod actuating 
the throwing wheel. The siniidle carrying the 
wheel is attached to this lod by a thong, which 
winds and unwinds itself as the rod is thrust 
forward and withdrawn, one end winding as 
the other is unwound. The quick motion thus 
obtained throws the seed, winch is fed on to the 
wheel through a regulated feed hopper attached 
to the corn bag, which is susjieiided from the 
right shoulder and carried under the left arm. 
This little machine will throw wheat with con¬ 
siderable regularity as wide as 30 ft., the quick¬ 
ness and length of the stroke controlling the 
width, though in practice it is wiser not to take 
the full throw, especially in a strong wind. 

Broadcasting involves a considerable amount 
of harrowing to cover in the seed, unless the 
land lies riboed from ploughing or from pre¬ 
paration by a ring roller or furrow press. The 
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Broad-leaved Trees — Broccoli 


f’irrow proas makes tlie best preparation for 
corn ; and a C'amhridge roller for small seeds, 
such as clovers or fjrasses, as a definite depth 
of covering is thus secuied. However, if the 
ground lies loose, it may not be necessary to 
do more than let these seeds fall on tlie surface 
and then harrow them in, because they require 
very slight covering 

Broadcasting manures by liand is lui'ely satis¬ 
factory, es])ecially where small (plantitles are 
sown per acre. Tlie first essential in sowing 
manures is even distribution, and jiow'dery 
manures do not sow evenly, as the varying 
size of the partich‘s causes them to bi thrown 
irregular distances. Distributors depending 
upon wind force to cast the manure are un¬ 
satisfactory, because the irregular pace of horses 
jiroduces irregularity in the width of the throw. 
Horse-driven machines which de¬ 
pend on the throw from horizontal 
disks are subject to similar irregu¬ 
larity. There has been great ini- 
jnovement in manure distributors 
in recent years Both corn and 
manure distributors are made with 
a variety of ‘feeds’, or methods <jf 
abstracting a regulai and continuous 
flow from the bulk contained in 
the ho|)pei. See ait. Broadcast 

MA.NURE HlSTRIBUTlON. 

[w J, M ] 

Broad-leaved Trees.— The 

term‘broad-leaved’is used in Euro¬ 
pean forestry to distinguisli those 
ti’ees that belong to various genera 
of dicotyledonous angiosperms from 
trees belonging to conifeious genera 
or gymnosperms. The braves of the 
former belong to the ordinary type, 
in which the blade is widened out 
to a thin membranous tissue, the 
upper portion of which is couijiosed 
of ‘palisade ti.ssiie’, the under portion of 
‘spongy parenchyma’, in whicli are embedded 
the vascular bundles or ‘ veins’, forming a net¬ 
work over the under surface of the leaf. The 
wood of bi'oad-leaved trei's is distinguished 
from that of conifers by the existence of true 
vessels and libriforin fibres, in addition to the 
wood fibres, tracbcidcs, and medullary lays 
which make iii) the bulk of coniferous wood. 
Tlie principal broad-leaved trees indigenous to 
or naturalized in the Britisli Isles are the follow¬ 
ing. Oak, ash, beech, elm, hornbeam, Spanish 
chestnut, sycamore, i^c., which are known as 
‘hard woods’, and alder, birch, lime, pojilar, wil¬ 
low, iStc., known as ‘soft woods’. In the British 
climate, all of tlie above are deciduous, or lose 
their hiaves dui'ing the winter months; but in 
the south of Europe seveial species of oaks an* 
evergreen, while the holly is an example of an 
indigenous evergreen broad-leaved tree. In 
sylviculture, broad-leaved trees are usually eoii- 
finod to the better soils and lower elevations of 
the valleys and jilains, although biicli, ])oplar, 
willow, and alder are capable of thriving on 
poor soils at high elevations [a. c. f.] 

Broccoli. —Broccoli is a winter form of the 
cauliflower, both of them being varieties of the 


cabbage {Brassica oleracea). The Broccoli is 
hardier and larger than the cauliflower, and its 
leaves are stifler and more distinctly stalked. 
It is grown for a HU])ply of cauliflower-like heads 
in spring. It therefore takes longer to come to 
maturity than tlie cauliflower, which is essen¬ 
tially a summer vegetable. The seeds ai‘e sown 
about the middle of May, and the plants are 
usually transplanted once before being finally 
placed wliere they are to 'develop. From the 
first tlie Broccoli requires a good, well-manured 
soil. The London growers—and there are hun¬ 
dreds of acres of Broccoli grown for the London 
market—sow the seeds in drills 6 in. apart, 
transplant the seedlings into beds in a sunny 
position, setting them about 4 in. apart, so that 
I when they are again lifted they can be taken 
1 up with a good ball of soil attiiched to the I'oots. 


I The soil should be well firmed about the plants, 
I as loose ground induces leggy, sappy growth. 
The hardiest Broccoli ai‘c gi-owii on laiid winch 
has borne a cio]) of early Peas or Strawberries, 
the soil being merely cleared of weeds, (&c., and 
loosened on the surface bcfiue the Broccoli are 
planted They require plenty of room, ft. 
each way being none too much for the larger 
sorts, and 18 in. to 2 ft for tlie smallest. If 
pro])erly handled from the start. Broccoli soon 
extend their loots deep down into the soil, and 
arc therefore less likely to injury from diought 
than if their roots weie on tlie surface. A severe 
fro.st may spoil most of the crop; generally, 
howevei, Broccoli goes througli the winter un- 
iiijuied. The heads should be cut whilst they 
are solid, and not left until they have bcconre 
separated. The best vaiicties are the follow¬ 
ing — 

Late Qrecn\ very hardy; fit for use in Ajiiil 
and May. Bath White] grown to succeed 
cauliflowers, being ready to cut in November 
and Heceinber. Frogmore] a liardy, white- 
headed sort, one of the best of the later kinds. 
Latest of AH protects itself by means of its in¬ 
folding leaves; it is usually at its best in May. 
Snow's Winter White has large heads, and is ready 
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for use in December. Sprouting is remarkable 
for its second growth of lateral heads after the 
terminal one has been cut. VeitcKs Autumn 
has firm, compact white heads of delicious flavour, 
and IS j)erhaps the best early variety; it should 
be raised from seeds sown under glass in March. 

[w. w.] 

Brock. See Badger. 

Broken Knees. —The term ‘broken knee’, 
as understood by horsemen, seldom includes the 
fracture of any bone oi* bones, but is applied to 
an injury on the front of the knee which leaves 
a blemish of greater or less extent when healed. 
Such blemishes are of relatively little importance 
in other animals than the horse, but seriously 
depreciate his value without necessarily impiir- 
ing his usefulness. A blemished or broken knee 
is not an unsoundness, although its presence 
calls for remark in a veterinary surgeon’s certifi¬ 
cate. The extent of the injury is not always to 
be determined by the size of the scar, and ex¬ 
perience has taught horse owners that an ani¬ 
mal that has once fallen and injuied the skin 
over the knee, is more liable to suffer from a 
re]K‘tition of the accident than one which has 
never ‘been down’, as it is called. Defective 
confoi Illation may have caused the horse to fall, 
or, in the healing process, some loss of mobility 
may follow on the binding dt)wn which super¬ 
venes on the formation of cicatricial tissue. Often 
enough no injury beyond the skin results fiom 
a fall; on the other hand, fatal consequences 
may follow on the escape of joint oil, when the 
capsule is brok(;n or gives way as a result of 
subsequent inflamniatioii and sloughing of ad¬ 
jacent structures. 

Treatment .—Cleansing of the wound with an 
antiseptic (see Antiseptics and J)isini ectants) 
should be the first step, and if tlie accident oc¬ 
curs at any distance from succoui, the animal 
liad better be walked home without any inter¬ 
ference with the wound, rather than that tlie 
proflercd dirty sponge and water to be found at 
most wayside stables should be used. Bathing 
with warm water may be necessaiy to remove 
grit and foreign bodies, which should be looked 
for at the time. The animal should be slung, or 
otherwise prevented from lying down, while a 
poultice with carbolic acid or other anti.septic 
substance is apjilied. Charcoal in powder mixed 
with linseed meal, or bread and glycei me, tur- 
nijis boiled, or other moisture-holding materials, 
in a muslin or old calico wrapper, should then 
be jilaced over the wound, but not hotter than 
the naked elbow can comfortably bear. About 
two days of poulticing will usually suffice to 
form matter in which grit will come away. Be¬ 
hind the discharge of pus, red granulations begin 
to form, and are intended to fill up the space. 
At this stage the amateur doctorconimonly fails, 
and may be warned to avoid poulticing or fo¬ 
menting if he would have a level wound, and 
not be hampered by those piofuse granulations 
which are still spoken of as ‘proud flesh’. In 
order to keep any poultice oi* bandage on the 
knee, a foundation must be built up of tow or 
other material, below the joint, or it will assur¬ 
edly slip down and do injury. A light covering 
bandage, steeped in a 4-per-cent carbolic lotion, , 


will be a suitable application for two or three 
days following the poulticing, and then the 
wound may be exposed to the air. In many bad 
cases the gianular tissue grows too fast in one 
place and not enough in others, and here the 
experienced surgeon is needed. He will dis¬ 
courage the prominent points by touching them 
with a solid nitrate-of-silver pencil, while dust¬ 
ing the little depressions with powdered resin or 
other stimulants, and his treatment will from this 
stage be aimed at getting a dry, hard scab quite 
level in appearance. More than this, he wi.l 
.seek to minimize the final blemish by roughly 
breaking off the scab every day or two and 
cauterizing the raw surface with his nitrate-of- 
silver or lunar-caustic pencil, as this results in 
a smaller scab each time and a drawing together 
of the skin, of which there is plenty to spare 
beyond the w'ound. The elasticity of skin is 
thus utiliz(‘d to pull it over the injured part, 
when there will finally be no greater disfigure¬ 
ment than the actual scar must cause. The 
‘bumpy’ and eiilaiged knees to be seen on the 
roads are due to neglect of these pi ecautioris. 
Full-blooded or gioss hor.ses, oi such as have a 
tendency to grease, should have a full dose of 
aloes at the commencement of the treatment, 
and laxative foods should be given throughout, 
as it IS not desirable to exiu’cise the patient until 
the first inflammatory process lias given w^ay to 
scabbing ovei’. Even then some practitioners 
oliject, on the ground that tetanus (lockjaw) 
IS more likely to supervene. Bandaging with 
gentle pressure from the foot upwards, and a 
dose or two of nitre, will help to fine the legs, 
which are natuially di.sposed to swell during 
enforced standing for a lengthened period. The 
temjitation to cut away ragged portions of skin 
must be resist(‘d, the good surgeon retaining 
every atom unless or until it is clearly seen to 
be dead or sloughing, when it should only be 
gently pulled away, and not cut. Wo have here 
supposed only such ordinary cases of broken knee 
as the horse-owner is called upon to treat him¬ 
self, but there are serious cases which should 
be entrusted to the veterinary surgeon. Deep- 
seatc‘d bruises or even fractures may be dis¬ 
covered, the knee breaking out at the back and 
fistulous wounds being c.stablished. When the 
.synovia or joint oil escanes, the case becomes 
very serious, and many liorses have to be de¬ 
stroyed on that account. If successfully tieated 
there will probably be permanent stiffness re¬ 
maining. See Open Joint. [ii. l.] 

Broken Wind, a term used to indicate a 
condition in the horse where there is loss of 
expiratory power of the lung.s. The diiect cause 
IS increase of pressure in the air vesicles, brought 
on by cough, &c. The condition is legarded as 
hci'cditary. Feeding on damaged liay or straw, 
too bulky and innutritions food, and keeping 
the horse in a dusty atmosphere tend to jiro- 
duce a cough, and so bring about or predispose 
to broken wind or ‘ heaves ’. 

Si/mptoms .—In the process of breathing, air is 
taken into the lungs in a natural manner, but 
IS expelled from them by two distinct efforts, 
the muscles of the abdomen aiding in a marked 
manner in the final act of expiration; this is 
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apparent by the lieaving of the flanks. There 
is a peculiar cough, whicli is short and some¬ 
thing like a grunt The difliciilty in breathing 
is constant, but varies in intensity, being greate.st 
after the Iiorsc is fed. The digestion and general 
health of an animal suffering from this isease 
are usually much out of 
order. The abdomen 
may assume a form 
ki own as ‘ pot-bellied 
I’lie animal frequently 
msses wind of an offen¬ 
sive odour, and the 
bowels are often very 
loose when the animal 
is worked. 

— Wlien 
the disea.se is estab¬ 
lished there is no cure 
for it, but palliative 
treatment may be 
adopted. Feed and 
water the hor.se by 
small quantities at a 
time Olover hay or 
bulky food .should be 
entirely omitted. The 
diet should be confined 
to food of the best 
quality and in the 
smallest quantity, and 
tlie animal should be 
invariably watered be¬ 
fore feeding The 
animal should not be 
worked immediately 
after a meal. C>arrots, 
potatoes, or turnips, 
clioppcd and mixed 
with (»ats, are a good 
food. Medicinally, give 
half an ounce of 
Fowler’s .solution of 
ar.senic in the drinking 
water twi(;e a tiay, and 
this (juaiitity may be 
cautiously increased as 
the animal becomes 
accustomed to the di ug. 

If the bowels do not 
act regularly, a pint of 
raw linseed oil may be 
given once or twice a 
month. It must be 
remembered, however, 
that all medical treat¬ 
ment is of secondary 
consideration; careful 
attention paid to the 
diet IS of greatest im¬ 
portance. [ii L.] 

Brome Qrasoes.-— There are many .species 
of Brome grasses belonging to the genus Bromus 
They are harsh or hairy grasses, more important 
as weeds than as forage. The aiieath of a Brome 
grass leaf is very characteristic—for it is entire 
and not lyplit, as is usually the ca.se with other 
grasses. Three Bromes have been recommended 
tor cultivation: (1) Awnless Brome, or Hun¬ 


garian Forage Gra.ss {Bromus inermis^ Leyss.); 
(2) Schrader’s Brome Grass (Bromus Schraderiy 
Kiinth); (3) Upright Brome (Bromus erertus). 

1. Awnless Brome is a perennial grass, creep¬ 
ing extensively underground, winch has been 
recommended for poor light soils; but in this 
country it has not proved a success, although in 
Hungary, on dry soils, it gives a large yield 
and IS extensively cultivated. 

2. Schrader’s Brome. —This is a perennial 
forage grass which was introduced into this 
country by the Messrs. Lawson of Edinburgh 
in 1842 Experimental trials have shown that 
the gniss is of little use for us, as the herbage 
IS too coarse, and as the plant is very liable to 
be killed off in winter. The ears of this Brome 
are very handsome; they are often dyed, and 
.sold in bunches for ornamental purposes. 

3. UruioHT Brome. -This is a hairy perennial 
species, distinguished fiom other Bromes by the 
young leaves being folded and not rolled up- 
On chalky soils on the Continent it is grown 
along with Sainfoin or Lucerne. Stebler in his 
Best Forage Plants gives a full account of this 
s))ecies. 

Two Brome gra.s.ses iinjKutant as weeds may 
be briefly consideied — 

(a) Soft Brome (Bromus mollis^ L ) - This is 
a very common haiiy annual (U* biennial weed, 
with thin harsh foliage and a nariow raceme of 
elect spikelets, .some of the lower arms of which 
are ocea.sionally branched. It grows abundantly 
by loadsides, and in dry waste plact‘s, where 
cattle leave it if any other food can be found. 
It is in ear in .June, and ripens in a fortnight; 
if cut down at that time, it again ears and ripens 
in a much dwaifer .state, it can be regaided 
only as a tioublesome weed, winch the fanner 
should take care to extirpate, for it sei loiisly 
diminishes the quantity of his hay, as well as 
deteriorates its (piality Like all annual.s, it 
may be destroyed by constant mowing, or by 
feeding dowm so as to prevent .seeding. 

(h) Field Brome (Bromus arrensts, L ) —Tins 
is another hairy annual wa^ed, growing about 
3 ft high, with a drooping panicle of spikelets, 
which are bald, and not liairy as in Soft Brome. 
Each .spikelet jirodmes about eight ‘seeds’. 
Field Brome is found in fields, and is more 
common in the North than in England. 

r..L] 

[a. n. m‘a ] 

Bronchitis. — Bronchitis i.s an inflamma¬ 
tion of the hionchial tub(‘H — the tubt‘s that 
ramify through the lungs as a continuation of 
the windpipe AVhen this inflammation ex¬ 
tends to the ail sacs at tin* termini of the 
smallest brandies of the bronchial tubc.s, the 
di.sea.se i.s called hi oncho-pneumonia. Bron¬ 
chitis affecting the larger tubes is less serious 
than whmi tin* smaller are involved. The dis- 
ea.se may be eithei' acute or chronic 'I'he special 
causes of bronchitis are: the inhalation of ii'ri- 
tating gases and .smoke, the fluids and solids 
gaining access to the parts. Bronchitis is oc- 
ca.sioiially as.sociated with influenza and other 
specific fe\ers. It also supervenes on sore 
throat 

Symctoms of Acute Bronchitis.— The animal 



Soft 111 OHIO flniss (lirmnim 
viallut) 



Broncho — Brood Mare 


5 


appears dull; the appetite is partially or wholly 
lost; the head hangs; the breathing is quickened; 
a cough, at first dry, is succeeded in a few days 
by a moist, rattling cough; tlie mouth is hot ; 
the visible mucous membranes are red; the 
pulse is frequent. Tliere is a discharge from 
the nose which varies in colour from a white 
to a brownish red. If in serious ca.ses all the 
symptoms become aggravated, the breathing is 
laboured, short, and quick, it usually indicates 
that the inflammation lias reached the breathing 
cells and that catarrhal pneumonia is estab> 
lished. 

Bronchitis affecting the smaller tub(*s is more 
often than not fatal, while that of the larger 
tubes is never very serious. 

Treatment .—The mattei of first importance is 
to ensure a pure atmosphere to breathe, and 
next to make the patient’s quarters as comfort¬ 
able as possible. Keep the animal well clothed 
as the season of tlie year demands. Bub in 
some mustard paste well over the side of the 
chest, covering the space beginning immediately 
behind the shoulder blade and running baek to 
about the 9th or 10th nb. Steaming should be 
resorted to, and the steam sliould ue impreg¬ 
nated witli some suitable antiseptic, such as 
eucalyptus oil, turpentine, frnn’s bal.sam, oi 
spiiits of camphor. In serious cases the steam 
should be inhaled every hour, and in any case 
the ofterier it is done the greater will be tlie 
benelicial results If the animal lias lo.st his 
ayipetite, he ought to have a dose of Easton’s 
vsyriip occasionally. If the bowels are <*onsti- 
jiatcd, eriemata of warm watei may be given, 
1)0 not give yiurgative medicines. A soft laxa¬ 
tive diet IS preferable. (lood nursing and 
patience are required. When the symptoms have 
abated, and nothing remains of the disease ex¬ 
cept a cough and a white discharge fiorii the 
nostrils, all other medicines should be discon¬ 
tinued, and a course of tonic treatment pursued. 
Give to the horse or cow the following mixture: 
Beduced iron, 3 oz.; powdered gentian, 8 oz.; 
mix well together, and divide into sixteen pow¬ 
ders. Give one powder every night and morning 
mixed with bran, or shaken up with flaxseed 
tea and administered as a drench. (tIivc to the 
dog 5 or 10 drops of Easton’s syruji according 
to his size and age, tliree times a day. 

Symptoms of Chronic Bronchitis.— An acute 
bronchitis may become chronic. It is, liowevei-, 
in the mam a disease of old age. It fi’oquently 
occurs in tlie ox, and there is in thc.se cases a 
persistent hacking cough, general weakness, a 
tendency to slight felirilc attacks, w'asting, and 
inability to undergo e.xcrtion. This disoider 
may be associated with asthma, broken wind, 
and consolidation of lung. In many cases, 
though tonics, quiet, and easily digestible food 
will do a great deal of good, slaughter is the 
best course. F’or an account of parasitic bi on- 
clntis see Hoose. [h. l.J 

Broncho or Bronco, a name given to 
the native horse oi* Indian pony of the western 
American States, and applied nioie or less to 
tlie half-broken animals used by cowboys and 
ranchers. In South America, bronchos are 
small active horses, and derive their name fi*om 


a Spanish word {hronco) meaning untrainable, 
or not to be properly broken. [h. l.] 

Brood Mare- —The selection of the brood 
mare is a point of the utmost importance, and 
if success IS to attend the efforts of the stock¬ 
breeder, the greatest care must be exercised. It 
is no economy to breed from cheayi, underbred 
mares, as the expense of feeding and maintain¬ 
ing such animals is as great as in the case of 
valuable pedigreed stock, whose progeny in the 
future course of events command a mucli liigher 
iigiire when put on the market. 

The conformation of the brood mare should 
be on geneial lines similar to that of the male 
animal of the same breed, although she i.s usually 
smaller and finer and lighter over the head and 
fore quarters; but whereas length of back is 
undesiiable in the male, it is found that roomy, 
lengthy - bodied mares with strong loins and 
broad hips prove tlie most successful breeders; 
tins conformation being natural to allow of 
the accommodation of the ftetus in the womb, 
and the broad pelvis facilitating the act of 
parturition. 

Some mares, and usually tho.se of good type 
With a long pedigree, possess the inestimable 
viitiie of ‘imepotencif., or the power to breed true 
to themselve.s; and no matter what stallion they 
are mated with, tlu‘ resulting yirogeny resemble 
tlieir dam. A mart' of this type cannot be too 
highly piized, as has been proved time and 
again; and it is owing to tliis gift of prepotency 
that the names of many mares and stallions 
have become household words. 

The age at which a mare should be })ut to the 
stud IS a (piestioii around which much contro- 
vt'isy has gathered among breeders of horses. 
The eonimon practice of breeding from two-year- 
old fillies, unless the animal is exceptionally 
strong and well-developed, is open to severe 
criticism; for there can be no doubt that to 
impose upon a mare the task of I'eproduction 
while actively engaged in building up her own 
frame, and to ask her subsequently to support 
her offspring, is veiy probably a certain means 
of restricting lier own growth, if it does not 
enfeeble her constitution. 

The chief reason why this practice is so pre¬ 
valent is that between two and three years of 
age the mare is larely working, and if she can 
produce a foal in tlie meantime this should go 
so far towards jiaying for her upkeep. Bro- 
vided this practice is adopted, it is absolutely 
imperative that during the period of pr*egiiancy, 
and wliile suckling her foal, the youthful motlier 
sliould liave the most liberal and nutritious diet, 
otherwise the strain will be too excessive. 

We are aware that many examples of prize 
stock bred from tlircc-year-old mares exist, but 
tlieir proportion is small, and not sufficient to 
encourage the adoption of early breeding as a 
general system. It is to the interest of tlie race 
and the breeder alike that mares should not be 
])ut to the stud before three or probably four 
yoai’s old, when their growth being nearly com- 
jileted and their generative organs developed, 
their physiological energy can be devoted to the 
function of maturing the fa'tus. 

The opposite practice of breeding from some 
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aged favourite mare when slie is unable for 
further work is also to be condemnecl, as often 
these animals are extremely diflicult to impreg¬ 
nate, and if they have not been breeding in 
early life their generative organs are to a certain 
extent undeveloped, their vitality is impaired, 
and theii* progeny are often small and disap¬ 
pointing. 

The one fundamental principle of breeding 
is that ‘like produces like’, but in its practical 
application the breeder must make certain re¬ 
servations, which are the result of long experi¬ 
ence. One of the most important of these reser¬ 
vations is that although well-bred animals of 
long and good pedigree can be depended on 
with great certainty to reproduce their like, 
the same cannot bo said of animals which have 
not the advantage of this long and aireful 
breeding. 

This explains why repi esentativf‘s of a newly 
formed breed, or ‘chance’ animals, however 
good in themselves, so frequently fail to lepio- 
duee their type—they are (piite likely to throw 
back to some ancestor of quite a diflerent t\pe. 
It may be taken as a general rule that the longer 
and more carefully any class of animal has been 
bred, the greater will be its prenotency, or cer¬ 
tainty to reproduce its type, ana that pedigree 
IS a most important point for consideration in 
the selection of breeding stock. It is never safe* 
to mate animals of widely diffei’ont tyjies, m the 
hope of striking tlie happy medium between the 
two parents in the otispriiig. It is jnohable 
the result will be a bad lepresentative of one 
type or the other, oi a throw baek to a remote 
ancestor of quite a ditieient type, tlnu’efoie, if 
it IS desired to modify an existing t> pe, the pro¬ 
cess must be a gradual one 

The care and management of the ]n‘egnant 
mare is an iuipoitaiit biancb of stud mauage- 
iiient, and to error in this matter is rcfeiahle a 
certain percentage of sickness and mortality of 
a eommoii and pieventable nature. OverfetHl- 
ing and overfattening tor show purjioses is ac¬ 
countable for the low pro])()rtion of foals which 
our famous prize mares pioduce, the state of 
obesity being entirely ojiposed to successful 
pi‘ot:i cation. 

(iood health is unquestionably the body con¬ 
dition most conducive to productivene.ss in the 
dam and growth in the young; and this state 
can only lx* acquired and maintained by a judi¬ 
cious system of liberal feeding and suitiible 
work. The former should be within the reach 
of all, but unfortunately, for obvious I’casons, the 
latter cannot always be adojited, coiiseipiently 
many brood mares live a life of idleness, and in 
their case the greatest care should be taken that 
they get daily, healthy exercise, especially in 
the later months of pregnaney. 

It is generally coneecied that nothing con¬ 
duces so much to the production of strong, 
healthy offspring as giving the mare a reason¬ 
able amount of work under judicious manage¬ 
ment. It is common enough foi- mares to work 
right up to their date of foaling, and e.specially 
among small farmers who depend for their live¬ 
lihood on the labours of their marcs. If care 
is exercised, they should with safety work up 


to at least a month of their time. These preg¬ 
nant mares, however, should be guarded against 
severe exertion, such as drawing heavy loads in 
deep ground or billy loads, or backing, or trot¬ 
ting at a fast pace (in the case of the lighter 
breeds), nor should they undergo long fasts 
01 * suffer fatigue. 

The method of wintering idle brood mares 
varies, depending on the climate. In some parts 
of England, and the south of Scotland they are 
allowed to he out at nights, or open sheds are 
afforded to protect them from the inclemency of 
the weather; but the more eommoii method of 
housing them at night in a loose box is to be 
preferred, because the extreme cold and often 
wet nights tend to lower the vitality, and may 
even produce abortion, or at least retard tlie 
develojmient of the fo'tus, and is not economical, 
as more nutritious food is necessary to maintain 
the body temperature 

As a rule, the end of April is quite soon 
enough for the biith of the foal, but of course 
tins depends on the elimale of the district. The 
grass by this time should he in evidence, and 
this IS the natural and best food for the maie 
when suckling; but in these days of horse shows 
and costly prizes, gieat temptation is offered to 
the bieed(‘i‘ of jMxiigrced stock to strive after 
early product, and lesort to a system of foicing 
whuh, while productive of a limited and tem- 
jiorary sueeess, cannot bo otherwise than detri¬ 
mental to the general wellbeing of the lioise. 

Tiatc foals nuss tlu‘ caily succulent grass 
whuh IS so productive of a copious milk siif)])l\, 
and are seiiously handicapped, and furthei tlie 
nights are becoming coldei, and the youngster 
will bo shedding its coat at a time when it 
should possess its winter gainient; all this tend¬ 
ing to lower its vitality and check growth. If 
foals arc to make good horses they must bask 
in tlic sunsliinc of siimmei, and receiv(‘ an 
abundant supply of ru b milk and rijie hcihage 
it affords. See aits. Atavism, Bahrknnkss, 
IblREDlNO, PlUNCIRLhS AND LaWS OF, IIeHE- 
DlTY, Telkoony, vS:c. [j. R. m‘c ] 

Brood Sow.— (Tenerally s])eakiiig, pig- 
breeclcrs ajipear to take even less care in the 
selection of their breeding sows than in the 
choice of the boais which they pui'pose entering 
into their heids. A not unusual argument 
heard is that with a really good pure-bred sire 
it matters little as to the sow, since the former 
IS bound to correct any weaknesses possessed by 
the dam. Just why the first sow coming to 
hand, and one evidently far from perfect, should 
necessai ily be taken does not appear on the sur¬ 
face. It must be more profitable to select a 
blood sow light in the fore cpiartcrs, long and 
dee]) in the body, with hind quarters long and 
wide, and ])osscssing at least twelve teats or paps 
of the same size, ec[uidistaiit one from the other 
and comineneing from a ])oint as near the fore 
legs as jiOKsible, than a nondescript of doubtful 
temper, prolificacy, or milking qualities. The 
two last-nienli()n(*d qualities are frequently 
wanting in the most fashionably bred pigs, and 
in those winch have no breeding and have had 
no care and attention paid to tlieir good points. 
The fa.sl lion able pigs are unfortunately often 
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bred solely for their aptitude to fatten, or some 
fancy points which have little or no commercial 
value. The rule that the boar should be neat 
and compact does not apply to nearly as great 
an extent to the brood sow —indeed some of the 
best breeding sows have been large and some¬ 
what loosely made. Sows of this form ap{>ear 
to be more prolific, better sucklers, and more 
careful with their little pigs. It is also an 
advantage when a sow is suckling a large litter 
of pigs that she should be long in the body, so 
that when the pigs become five or six weeks old 
they may still have sufficient room to enable 
them to get at the special teat, without crowd¬ 
ing and quarrelling with their neighbours. 
When selecting a young sow for breeding pur- 
p( 3 ses care should be taken in the examination 
of the udder, as frequently the teats are un¬ 
evenly placed; they also may vary in sue and 
are sometimes blind. These last are useless tf» 
the youngsters; whilst the young pig which is 
unlucky enough to select the undersized teat 
for its own is sometimes stai ved to death, or 
if it escapes this sad fate it is ariested in its 
growth and becomes what is termed in difieient 
pirts of the country a wrackling, dilling, jiit- 
wian, &c. It may be asked, why should this 
b(‘, since each young pig has an equal ofipor- 
tunity of seizing upon and converting to its 
own special use th(‘ lacteal supplies of the 
common d.ini Tins, like so very many theo- 
retuial views concerning stock-breeding and 
in.inagenieiit, does not work out well in jirac- 
tice, for the simple reason that natuie does not 
work by theoretical, but by common-sense and 
practical rules. If, as the theorist imagines, 
each little jng had an equal chance duiiiig its 
babyhood of [lartaking of a defined proportion 
of its mother’s milk, it could only be obtained 
by ecintiiiual WMifare amongst the ]>iglings to 
secure and retain the best teat; this w'ould 
mean extreme family discord, and most jiro- 
bahly permanent damage to the udder of the 
sow\ 1^) jireveiit tins, nature decided that <‘ach 
little j)ig should in very eaily life select its own 
particular teat and stick to it. [s. s ] 

Broom {ISarothamnus sroparius) is a glab¬ 
rous slirub of 3 to 5 ft. high, with numerous 
long, straight, erect, wiry, prominently angled, 
and almost glabrous brandies. The lower leaves 
are shortly stalked, W’ith three small, obovate 
leaflets, the upper leaves being sessile, and the 
leaflets often reduced to a single one. The large, 
bright-yellow flowers are solitary or in pairs on 
slender pedicels in the axils of the old leaves, 
and form handsome leafy racemes along the 
upper branches. It is closely allied to the 
genera Genista, Cytisus, and Siiartium of the 
sub-order Papilionaceie (nat, oi'd. Leguniinosie), 
and IS common throughout Britain on dry, hilly 
wastes and bushy places, where it flowers firo- 
fusely in spring and early summer. Wherever 
bloom (or also furze) occurs, the land is almost 
sine to be suitable'for timber-planting, as it is 
generally loamy and well drained. But as the 
lofty spreading growth of Broom is dangerous 
to young trees, it should, before planting, be cut 
over with the switch-bill in June or July, after 
the flowering, but before the ripening of the 


seedpods, and then burned in late summer or 
eai*ly aiitiiiiin to kill it outiiglit, or theek its 
growth until the young crop planted in the 
following spring outgrows the (langer of being 
overgrown and interfered with. This will usu¬ 
ally suffice for ordinary young Biooni; but if 
the growth of old Broom be so strong as to 
neces.sitate grubbing up by the loots, then this 
should be done in 4 ft. strips along the lines to 
be planted, and the rubbish burned when dry 
enough. [.J. N.] 

Broom-rape, including Clover-rape 

(Oroitiwc'Ae).—This plant is destitute of green 



], ('alyx segment 2, (’oiolla open Ovary. 


colouring matter, and so, unlike green plants, 
is impotent to mamifactiiie sugar and staich 
from carbon dioxide and water to meet its 
food requirements. Under these circumstances 
broom-i'ape bi^takes itself to a parasitic mode 
of life, and becomes a robber or other plants. 
If it IS I'obbing a broom it is a broom-rape; if 
a clover, a clover-rape, and so on. To get com¬ 
mand of the food in the plant to be robbed, the 
parasite makes a H])eeial tool, called a sucker, 
which is inserted into the host plant—always, be 
it noted, into the root of the host. This peculiar 
mode of attack entitles these rape plants to the 
special name root - pai’osite. Once the lobber 
gets command of food resources, he immediately 
tui-ns them to good account, for he transforms 
them into a corpulent underground body called 
the tuber. This tuber produces branches at 
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the sides and a bud at the apex. The branches 
at the side extend out in search of prey, and if 
they find a suitable root they enter in and 
become new suckers, exploiting the clover or 
the broom so completely that it dies. 

The next business on hand is reproduction 
by seed; for this, the rape has to work up the 
bud on the tuber into a seed-making niacliine. 
Accordingly, a fleshy, luddy shoot projects 
from the underground tuber up into the air, 
often to a height of 2 ft. This air shoot is 
peculiar in two respects, it contains no green 
colouring inattei*, and it bears no foliage, but 
small pointed scales instead. At its end there 
is a spike cluster of russet, clammy, two-lipped 
flowers which ripen into capsule fruits Each 
capsule fruit is loaded with a multitude of seeds, 
HO fine that the}* look like jmrticles of blackish 
dust These minute seeds are slied from the 
capsules in tliousands and scattered all over by 
the wind. 

In the ground the seed germinates, producing 
a minute thread-like body, which is the seed¬ 
ling. There are heie no .seed-leaves as in gieen 
ilants, for in the case of a seedling rape seed- 
eaves would be in the way rather- than of use 
The thread-like seedling must die from star¬ 
vation unless it eornes intoiontact with the root 
of a suitable host plant Now we .see the lea.son 
for producing th(‘ .seeds in sueli cxtiaordinaiy 
niinibers. Many seedlings must come to naught, 
only the vt'ry few can seiuire means of liveli¬ 
hood as parasites Should tlie tiny filament 
from the seed come into contact with a clover 
root, all IS well; the sucker is inserted, the tuber 
is made, new suckm-s aie yiroduced from tlic 
tuber, and further clover plants attacked; finally 
the air shoot forms the seeds and gets plenty of 
them ready for .scatteiing all aiouiid, the whole 
sub.stance and power of the plant, indeed, being 
devoted to this .seed-making business. 

Roughly speaking, two species may be dis¬ 
tinguished. (1) tlie Larger Rape or I»room-rape 
{Orohanche major^ L.), attacking broom chiefly; 
and (2) the Smaller Rape or C’lovcr-rape {Oro- 
hanrhe minor, Sutt.), attacking red clovei. 

To prevent attacks of clovei -rape, the seed of 
the red clover must be ab.sohitely free from the 
seed of the paiasite—that is the very first pi-e- 
caution to be taken. If any .s]K>t of the clover 
field shows signs of the })resence of the parasite, 
the plants there should at once be dug out and 
burnt to ju-event th(‘ seeding and spread of the 
ra})c If the parasite lias managed to establish 
itself on a fi<‘ld of clovei, the i lovei slumld at 
once Ih‘ dug up to jirevent th(' seeding of the 
jiaiJisite. Soim- .issert that it suHi<es ((» cut the, 
clovei cro[) earl\ and mannrt' witli sujierpho.s- 
})hat(‘ On no a(*c()nnt .should I’.ijie ])lants be 
allow'ed to .seed. [a n m‘a,] 

Broom, Spanish. See SrAinii^M 

Brown Colour. See Oolouh in Animals 

Bruchus rufimanus (tlie Lean (bam 
Lci'tJe, set‘ accoinpauMUg ligs ) is leiy destruc¬ 
tive to field and garden beans and p(‘as The 
female Jays her eggs when the beans aie in 
flower; (lie maggots batch and eat into the 
seeds, generally forming an oval cell in the 
interior; these maggots arc yellowi.sli-wliitc, 


and when full fed they change to pupae; and 
the beetle, when it hatches, eats its way through 
the skin of the bean. The beetle is smaller 
than B. pui (the Pea Beetle), black, variegated 
with white and tawny; the base of the horns 
and the fore legs are tawny. 

B. pisi (the Pea Beetle) is a most destructive 
species to the pea crops in North America and 
southern Europe, but in England it i.s only 
found dead in imported peas. The eggs are 
laid 111 almost every pea, wliere they hatch; 
the maggots consume all the contents and, 
when transformed to beetles, they force them¬ 
selves through the skin, as shown at (11). 
They are black, variegated with bright brown 
hairs; the sides of the trunk are notched, with 



1, the Benii Beetle, natural size, 2, luapnitled. .'1, bean 
split open, showing eell at o, 4, maggot, liatuial size, 5. 
magnitled, (1, pupa, natural sire; 7, magnified; b, bean 
which has vegetated inhabited by beetle, 9, Pia iiectle, 
natuial size; 10, magnified, 11, beetle inside of pea 

a, whiti.sh .spot at tlie base; there aie tw’o white 
dots on the disk of the wuiig cases, and an ir¬ 
regular line of wdiite dots; the rump is wdiitish, 
with four large hlai-k spots, four basal joints of 
the horns and fore legs liright tawny; hinder 
thighs toothed 

Prevention —It is important to avoid sowing 
infested beans and jieas. Seeds witb boles in 
them show that the beetles bine emerged, and 
therefoie tbey aiii safe as rcgaids futiii-e attai k, 
though their germinating pow-m- may be im- 
paiied. Where the beetle is still in the seed, 
its preseiici- may be dcU*c t(‘(l by the round d(‘- 
uession where tlu* skin alone covcis the hole 
)y which the lu'etle makes its (‘xit, and a .samjjle 
of be;ins it is jn oposed to sow should be e\aniiij(‘d 
for this indication, and rejected if infi'sted by 
(he ]K\st If beans aie k(*pto\(‘r till tlie follow¬ 
ing yeai, tln-y may be somd with H.ifety, as the 
l><*etles will eithei have (‘merged or died in tlie 
.s('(n1s. Or tlu* beeth^s nia\ be killed by sid)- 
jectiiig them to the vfijxnii of c,ill ion bisnljihide 
111 a elo.sed bin, lint witli due caution, for tlie 
fuiiH's ar(‘ poisonous and inflaniinable. The 
fluid IS sprinkled on the top of the beans and 
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tlie lid tightly closed down. No light must be 
brought near till the lid has been opened some 
time and the smell lias passed away. [j. c.] 

[c. w.J 

Bruiser, Corn. —The practice of bruising, 
cracking, or ‘grittling’ corn is now general, and 
it IS safe to say that the farmer is remunerated 
for the expense he incurs, as the food is rendered 
far more easy of digestion, consequently great 
value is derived from it. Farm mills are of 
several types, and are made adjustable, so that 
a bean may be cracked or reduced to a fine flour, 
or be broken to any intermediate size. Where 
chaff IS fed with grain it is w(*ll to reduce the 
grain to a fine meal, as then it so intermixes 
with the chafl' that animals cannot eat it without 
also eating the chaff. It is not so suitable for 
being fed from troughs out-of-doors without 
chafl, as wind is likely to blow it away or I’ain 
to run it to a paste. There are many forms of 
mills, and an American machinist has divided 
them into thirty-five types, however, it is ordi¬ 
narily acce])ted that there are six types. (I) 
Stone mills; (2) metal disk mills placed verti¬ 
cally: (3) colloidal metal disks; (4) grooved roller 
and 1)1 east; (5) conical roller and breast; (0) 
roller mills. In the trials of the Itoyal Agri¬ 
cultural Society at Plymouth the superiority of 
the metal disk mill was clearly demonstrated, 
whil(‘ one with a metal roller and breast, and 
another with a conical metal roller and breast, 
did good work of about equal merit re,spectively 
The results fiom other types were not sufli- 
eiently good to warrant their preference over 
either of the three types mentioned. 

Tn deciding tin* awards the judges kej)t in 
view the fact that they w'ere judging for far¬ 
mer’s ordinary grist puri)oses. For instance, 
the millstones did good grinding \Nork in pro¬ 
ducing fine meal, but nf)t such good grist work, 1 


falling short in adaptability to cope with the 
different kinds of grain used on the farm. 
As these trials were so thorough, the table of 



Diskft aie bhown supported against the frame In woik the 
disk IS on the main spindle 


work accomplished by machines representing 
the several systems is appended:— 


System 

Material 

Quantity 

mateiial 

Time 

oeeupied 

Total units 
of powei 
consumed 

Units of 
poi\er re¬ 
quired 
per cwt 

Quantity 

of 

material 
per hour 

Mean 

horse¬ 

power. 



lb. 

minutes 



lb. 


Flat metal disks 

Maize 


2-33 

502,120 

1,124,240 

1442 

7'31 

Oats 


3 bb 

480,107 

5)00,394 

018 

3-97 

1 

Barley 

J 1 

3 27 

45)5,321 

000,042 

1027 

4-59 

( 

Maize 


2 13 

482,718 

905,430 

1577 

6-86 

Metal I oiler and breast . { 

( )ats 


2 0 

205,030 

531,872 

1680 

4 03 

1 

Barley 

J 1 

3 47 

t)03,712 

1,207,424 

968 

5 27 

( 

Maize 


3-28 

1,203,644 

2,407,288 

1024 

11 12 

Conical metal roller and breast 

< lats 


3 0.5 

472,035 

945,270 

920 

3*92 

1 

Bailey 

1 i 

4-.58 

l,:i80,0!)4 

2,760,188 

733 

9*13 


Maize 

1 ( 

4 2.5 

714,024 

1,420,248 

790 

5 09 

Colloidal disks 

< lats 


3 0.5 

507,025 

1,015,850 

1101 1 

5-04 

1 

Bai ley 

J 1 

3 33 

1,025,5)33 

2,051,866 

1005) I 

9 30 

f 

Maize 

1 f 

0 75 

1,0.38,408 

733,520 

:i,270,5)36 

497 

7-35 

Stone . . ' 

Oats 


4-.53 

1,467,058 

741 

4*5)0 

i 

Barley 

1 1 

()-.58 

1,018,302 

3,236,604 

510 

7*45 


The gmieral use now of rollers for milling fine 
flour might suggest that ioiler mills should 
make the best grist mills, but this is not the 
casi', although they are excellently adapted to 
crush oats, and are largely used for this purjiose. 

[w. J. M.] 


Bruises. — Bruises arc contused wounds 
where the skin has not been ruptured. They 
may result in local death, and sloughing of the 
bruised parts. If the bruise is not so severe, 
many cases are quickly cured by constant fomen¬ 
tation with hot w^ater for from two to four hours. 
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Brush Drams — Brushing- 


Cold fomentations must then be kept up foi 
another hour or two; the parts thoroughly and 
(juiekiy dried, and bathed freely with (iroulard’! 
solution. A dry, light bandage sliould then lx 
applied, and the animal allowed to rest, and, if 
necessary, tin* treatment may be repeated for 
two or three days. If, however, sloughing must 
ensue, the part ouglit to be poultieed with 
linseed meal or wheat bran to encourage the 
slough; charcoal or salt ought to be sprinkled 
'over the poultice when the wound is bad smell¬ 
ing After the slough lias fallen oh*, the wound 
is to be dressed with warm antiseptic washes 
of carbolic acid, lysol, or chinosol. Besides this 
local treatment, one must control the constitu¬ 
tional symptoms of fever and inflammation. 
This is best done by placing the animal on soft 
food. A physic ball of 4 or 5 dr. of Baibados 
aloes should be given as soon as possible after 
the accident, if the injured animal is a horse, 
and 1 11). of Epsom salts to cattle 

Sedatives may also be administered when the 
.symptoms of fever are abated, and if the dis¬ 
charges fi*om the wound are abundant, the 
strength of the jiatieiit must be supjiorted by 
good food and tonics One of the best ionics is 
as follows: J*owdered suljihute of iron, pow¬ 
dered gentian, and powdered giiigei, of each 
4 o/. Mix well, and give one t<iblesj)oonful to 
a hoise, and two tablespoonfuls to a cow, twice 
a day on the food made damp, or as a drench. 

[II h\ 

Brush Drains. See Duvinaoe 
Brushes. —The brushes commonly used rui 
the farm arc. (1) whah'bonc, (li) bass, (J^) biich 
broom or besom, (1) water brush, (f)) dandy 
blush, (6) spoke brush The whalebone is well 
suited to barn w'oik, for sweeping courtvards, 
cow byres, &c., and for sweeping seed on thiosh- 
iiig cloths, as in turnip-seed thieshing, and the 
bass may be used for similai purposes The 
birch broom is a cheap sweeper, moie esj)(‘cially 
where a wide sweep can be taken, and wdiere 
much resistance is not met, though as it gets 
worn and stifi* it makes a good yard briisli in 
wet and dirty places. The water brush is used 
for cleaning dirt from horses’ legs and feet Tlie 
dandy brush is somewhat softei', and is usetl 
for grooming the skin of the hoi.se; it is to this 
that the ‘elbow grease’, or bard and frequent 
work which gives a good coat to hois(*s, is ap¬ 
plied. Sore shoulders, .sore withers, and .s»ues 
wherever the harness lits to a horse aie veiy 
much the result of the want of moie bru.shing 
to keep the skin clean. fw. j m ] 

Brushing:, Interfering:, or Cutting: 
IS a peculiai'ity of some horses, cau.sed by bitting 
the inside of the leg with .some part of the foot 
or shoe of the opposite limb. It occurs iii all 
sorts of horse.s, Imt is commonest in well-bred 
ones and the lighter breed.s. It is largely due 
to bad eonformatioi), but is also influeiieed by 
the state of ‘fitne.ss’ the particular animal is iii, 
by its age, and the shoeing 

It may be symmetrical, that is, occuiring on 
both legs and at the same place on each, or one 
only may be aflected. It occurs both in front 
and behind, but of tlie tw’o, biusliing in fioiit 
is the more serious. The pai t aflected also 


varies, the commonest spot is perhaps the fet¬ 
lock joint rather towards the back; it may 
occur on the cannon bone, even as far up as 
directly under tlie knee, when it is knowm by 
the name of ‘speedy cut’. 

Brushing is very often seen in young horses 
just up from grass, appearing sliortly after they 
are put to w'ork, and wlien that w'ork is some¬ 
what too severe. It may begin by a bi'insing 
merely of the opposite joint, occurring only now 
and then. The joint becomes inflamed and 
swells Next day the horse is taken out before 
the swelling lias had time to go properly down, 
and the same thing occurs again, and .so on until 
the jointer joints become permanently enlarged. 
The increase of size naturally aggravates the 
trouble, by the larger aiea exposed to injury, 
and the narrowing of the di.staiue between the 
joints, which inci eases the liability of being 
struck by the opjiosite foot or shoe. 

The exact spot of contact depends a good deal 
on the horse’s gait, the size of his feet, method 
of shoeing, and irn^giilar action of the )oiiitH. 
If theie IS high action, and a tendency to dish¬ 
ing outw'ards, we may expect to see a ‘speedy 
cut’, or the mark high uj) on the leg Jf, on the 
contrary, he travels (lo.se* to the ground, only 
laising the feet suflieiently to barely eh'ar the 
giound, the coronet, or wall of the hoof itself, 
will probably be the jiait aflected When there 
IS biiiising only, the joint is most bkeh to be 
stiuck by some jiait of the hoof, but if then* is 
a wound, th(‘n tin* edge* of the shoe is piobably 
le.sponsible foi the injui v 

Hoi ses that are wide b(*tween tlie front legs, 
such as draiiglit hoi’ses, seldom hit tliemsehes, 
but some tboioughbii‘ds liave their fore legs 
very close togethei, and they often knock them¬ 
selves about .se^el(‘ly Too broad shoes, oi- too 
heavy, or shoes that liavi* been on too long, and 
that lia\e worn to a knife edge, and clinclies 
that have ri.seii u]), are all fruitful causes of 
biusliing 

A leliable metliod of asc(*itainiug what por¬ 
tion of the sinking foot actually does the bitting 
i.s smearing the oflending foot with a mixture 
of jnpeela}^ and oil. Jogging up and down, and 
th(*n seal clung tlie ojijio.site limb foi maiks. 

Horses that turn their toes in (pigeon-toed) 
hit with the inside toe, ^^hIle Uio.se who turn 
their toes out (lady-toed) sli iki* with the inside 
(jiiai ter or heel. Ikid ami indiflerenl hoi semen 
aie also a frequent caii.se; they are unable to 
make a horse go in a collected manner, by a nice 
fe(*l on the mouth and making him go iq) to his 
bit, but allow him to go anyliow', all over the 
place. They are also inca})al)le of gauging the 
correct pace of any particular horse, and aie 
either continually foicing him over it, or else 
they allow him to go in a slovenly manner 
iider it. 

Bru.shing is a .serious aflection ; a liiinter of 
six oi .seven yi'ars of age which hits himself in 
front, and shows evidc'iice of it in enlarged fet- 
'oek joints wider at the back, should never be 
)Ui chased ~ he is unsafe to iide, and will only 
prove a constant source of trouble. In heavy 
giound, anil when tired and overweighteci, 
'ior.ses frequently knock themselve.s, but this is 
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Brushing — Brussels Sprouts 


accidental, and not to he confounded with the 
condition of brushing proper. 

‘Speedy cut’ is generally the worst result. 
Swelling and serous abscesses (hieinatoniata) 
also occur on the leg. Constant bruising may 
eventually lead to abscess formation. Splints, 
too, are frequently due to high brushing. Lower 
down on the fetlock the skin may be incised by 
the edge of a shoe, and in aggravated cases there 
may be an opening of the fetlock joint, and escape 
of joint oil or synovia. When the brushing oc¬ 
curs on the coronet, separation occasionally takes 
place between the horn and the hoof. When 
the hoof alone is affected but little injury is 
done. 

Treatment. — Having ascertained by careful 
examination the cause of the lirushing in the 
particular case, we must do all that is possible 
to remove it. 

In young ‘ green ’ horses, which aie not in con¬ 
dition, care should be taken to see that the food 
is plentiful and of the right sort, the com being 
gradually increased with the amount of woik 
done. A Yorkshiie boot should be worn on all 
four fetlock joints if necessary This can (‘asily 
he cut out of a piece of old rug, about 0 or 7 in. 
wide, and the ends rounded off, and then wrapped 
lound the fetloik, unfolded, and tied by a juece 
of tape jiassing twice round the middle; the 
upper half is then folded down over the other, 
and a neat and ellective })rotection to the joint 
is assured It will pu‘\ent further injiii y until 
the youngster gets into bett(‘r condition, and 
with good ruling or diiving he should grow out 
of it 

Attention to slioeing is a gn‘at helji in all 
cAses of brushing. When the feet are big and | 
wide, tlie wall should be rasjjed away from th(‘ 1 
inside tf)e to tlu; heel, a (juarter of an inch oi | 
nioie win thus easily be gamed from each foot, ! 
and ill the case of the hind feet more, as the j 
thickness of the wall is greatei. The inside ' 
web of the shoe should be straightened, and 
should lie s()nu*what under the edge of the wall; 
it may be feather edged, and thickened at the 
heel, to a level with the outside calkin, .so ns to 
ensure a jierfectly level bearing. This is ab¬ 
solutely nece.ssary. The nails on the inside must 
be jilaced at the inside toe, two or three will be 
quite sufficient; if the striking is done by the 
quarter, two nails may be driven in the toe, 
and one or two in the heel. Should there be 
any difficulty experienced in keeping the shoe 
in position, a quarter clip should be forged on 
the outside, which will prevent the shoe slipping 
over towards the inside. If the striking is done 
with the heel, a three-quarter shoe may be tried. 
A Tjacornb rubber pad is sometimes useful in 
preventing brushing. It consists of a project¬ 
ing piece of rubber between the shoe and the 
foot. 

In those cases wheiv the legs are very close 
together, or the feet turn out from the fetlock, 
boots must always be worn at work; the best 
are made of felt, protected with leatlier where 
most wear conies. They are fastened with 
leather straps and buckles, which should never 
be too tight. Leather boots nearly always rub 
when worn for long at a time. Indiarubber 


are good, but require frequent oiling to keep 
them soft. Bandages confine the joint too much, 
if put on low enough to be of use, and cut out 
quickly. Large lubber rings arc sometimes 
worn around the pastern or above the fetlock, 
but they are unsightly and of little use. 

In brushing behind, the faulty confoiTiiation 
either lies in the hock or the pelvis; a narrow 
jielvis generally means the hind legs too clo.se 
together. A veiy useful boot for the hind legg.^ 
IS made with a broad leather .strap buckling 
above the fetlock, to which is attached on the 
inside a thick oval rubber ring. It does not 
hold the mud, and does not slip round when 
going through dirt, as is so often the case with 
the short rubber fetlock pads. 

In cases of lameness the horse must rest, and 
the joints be well fomenteHl, a hot-water ban¬ 
dage being left on, with a dry one on top of it. 
This may be repeated four or five times daily 
f<u t\u> days Recourse may then be had to 
the cold-water ho.se, twice daily for twenty 
minutes at a time, and the part suKsequently 
rubbed dry with a little belladonna liniiiKMit. 

In those cases where wounds are present, they 
must be well cleansed with warm Avater and 
.some antisejitic, and dressed with a lotion of 
chloride of zinc, 10 gr to the ounce of water. 

In bad cases, if thme is much enlargement of 
the joint, the horse must be hud up and blistered 
with a canthaiiiles blister, preferably with one 
|)iepaied fiom the ('hinese fly; this in due time 
should be followi'd by a run at grass, if the 
s(‘ason permits Occasirmally in bad ceases bony 
milaigmncnts or cxostose.s are formed, and the 
only tieatnient for the.se is to point, fire, and 
blist(‘r. 

Brushing shcuild never be looked on lightly; 
it is a serious af1t‘(‘tion in both saddle and har- 
nc.ss hor.se.s, and may end in incapacitating the 
horse altogether. [n L ] 

Brussels Sprouts.— This vegetable has 
long been cultivated on a large .scale near 
Brus.sels, the jilaci* from which it derives its 
name It was grown there in the year 1213, 
but whethei it originated there is not known. 

It IS a form of the common cabbage {Brassica 
oleracea\ with a stout, elongated stem, on which 
are produced numerous buds in the form of 
miniature cabbages, the leaves being folded 
closely one ovei the other so as to often look 
like green balls. The formation of buds on the 
.stem is not peculiar to the Brussels sprouts; 
it ahso occurs on Borecole and some forms 
of Broccoli; but by cultivation and selection 
the ‘sprouting’ character has been markedly 
developed in the Brussels sprouts, a good ex¬ 
ample being shown in the figure herewith. 
Brussels sprouts are alnio.st, if not quite, as 
hardy as the Borecole; they are therefore grown 
for a winter supply; indeed the quaUty of the 
sprouts is improved by frost. They will grow 
in any garden or field soil, cropping just as 
freely on a light sandy loam as on the heaviest 
soils. Of course, where the soil is poor, manure 
must be added, although its capplication in large 
quantities is not advisable, as it induces too 
luxuriant a growth, and the pniduction of large, 
loose sprouts instead of the nut-like, compact 
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balls that are in every way preferable. Seeds 
should be sown towards the end of March, and 
again early in May, so as to get a succession. 
In Scotland they are sown in August out-of- 
doors, and the seedlings transplanted in spring. 
They require plenty of room, 3 ft. apart being 
none too much, and their treatment generally 
afterwards should be similar to that recom¬ 
mended for Borecole. The sprouts when 
gathered should be cut so as to leave a short 
stump behind, as this will again develop buds. 
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Tf pulled off, the second crop is sacrificed. A 
selection of the best sorts would include. 
Market Favourite^ largely grown by London 
market gardeners; Aiglmrth^ one of the hardiest 
and most productive; Exhibition^ a very hardy 
and free vaiiety, the sfirouts firm and of deli¬ 
cate flavour; Sutton's Matchless is an improved 
foini of this. [w. w.] 

Brydon, James (1807-87) was a jiro- 
mineiit sheep-farmer and bri^eder of Cheviots 
He occupied large holdings (Moodlaw, Kinnel- 
head, Thiilstaneho[)e, Kirkliofie, Lochanhead, 
Ap])in, and Holm of l)al(|uhairn) in Dumfries¬ 
shire and Kirkcudbrightshire, and for many 
yeais his stock took the highest places in the 
show and sah' rings. As his rams were bought 
—as many as 1(>() and 180 e\ery second year— 
for every sheep-breeding district in Scotland, 
Mr. Brydon was the greatest influence of his 
time among ('heviot sheep. [w. ii.] 

Bryobia prsetiosa (the Gooseberry Bed 
Spider).—This mite is coninionly found on ivy, 
but in dry seasons is sometimes exceedingly 
destructive to gooseberry bushes, occurring in 


myriads on the leaves in spring. When young 
the mites are six-legged, but the fully grown 
creatures have eight legs, the front pair being 
much longer than in the well-known Hop Red 
Spider {Tetranychus telarius). They are adult 
in May and Juiie, when their glossy red eggs 
may be found on the leaves. As soon as the 
pest is observed, the bushes should be washed 
with soft soap and paraffin emulsion, or with 
one of the customary hop washes. [c. w.] 

Bucht, a Scotch term denoting a stone wall 
enclosure into w'hich sheep are gatliered for any 
purpose arising out of the management of sheep 
stock, such as clipping, dipping, &c. There are 
usually several compai tnients to facilitate opera¬ 
tions The corres] ion ding English term is ‘stell’. 
See Stell, 

Buckbean. See Menyanthks. 

Buck-Jumpins^, springing from the ground 
with all four feet close together; arching the 
back, and loniing down again with the feet 
firmly planted, in a manner best calculated to 
unseat a rider oi’ get lid of a load. This vice, 
as it IS called, is particularly dcvelojied in some 
breeds of horses, and has a more or less geo¬ 
graphical distribution Australian, South Ame- 
riain, and South Afiican horses are disjiosed to 
this unpleasant trick, but it is comparatively 
unknown among Eurojiean animals, Arabs, 
Ikirbs, or East Indian horses ((.^apt. Ilayes on 
faults of temjici). The authoiity just quoted 
says* ‘The means 1 have found to bo most 
efficacious in (‘radicating it are’ giving the 
horse a good ‘mouth’, proving to him that, 
despite all his efforts to do so, he will be un¬ 
able to buck while a man is on his back; and 
jiroducing on his mind a strong impression of 
our ijow'er over him ’. See also Breaking. 

[„ 1 ,.] 

Buckland, Dr. William (1784-1850), a 
celebrated geologist, siu’cessively lecturer on 
mineralogy and professor of geology at Oxford. 
He ])ublished niiim'rous papers dealing with 
geological discovei less, and was the most ad- 
v'^anced geologist of his time. To liini belongs 
the honour of having first discoveivd the (;opro- 
lites in (Cambridgeshire and their manurial value 
for agricLiltuial juirposes He w-as also one of 
the first to investigate the cause of potato dis¬ 
ease [u. H. L ] 

Buckthorn (Rhamnus), a genus of the 
! Rhamnacea*, or Buckthorn family, which is 
widely scatt(*i*ed over the globe, but is confined 
in Britain to the singh' genus Rhamnus. This 
consists of shiiibs with alternate undivided 
leaves and small green flowers on short pedicels 
usually clusteied in the leaf-axils, and bearing 
a little ])ea-like, blueish-black berry or drupe 
enclosing thie<‘ or four small one-seeded nuts. 
Theieaie two British s])ecies, the (Common Buck¬ 
thorn (//. catharticus), with sprt'ading branches, 
and branchlets often ending in a thorn, stalked, 
ovate oi jKunted, serrat(‘, glabrous leaves, with 
few promiiKmt veins, greenish-yellow flowers, 
and small black fruit; and the Alder or Bivak- 
ing Buckthorn (R frangyloi)^ wliich is more 
ereid and not thorny, has broadei, moie obtusely 
oval, entire or slightly sinuate leaves, often 
somewiiat pubescent on lower side, and with 
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numerous lateral veins, small whitish flowers, 
and dark-purple fruit. Both are comparatively 
rare in Scotland and Ireland, but occur more 
frequently in England, especially the Alder 
Buckthorn, and are there often found in hedges, 
thickets, and underwoods. The berries of both 
are strongly purgative (hence catharticus)^ as 
also the decoction made from the bark. The 
buckthorns are now of little use in coppices, 
but formerly their wood was valued for the 
finer kinds of gunpowder charcoal, and sold 
along with cornel as dogwood (which see). Buck¬ 
thorn IS not now, as formerly, 'i, special object 
of cultivation, and it is not a good hedge plant 
owing to its rather straggling growth. See also 
Sea Buckthorn. [j. n.] 

Buckwheat, Brank. —The several species 
of Buckwheat mentioned below belong to the 
nat. ord. Polygonacea*, which includes docks, 
knotgrass {Polijgonum aviculare^ L.), Black 
Bindweed (P. Convolvulus^ L.), and a few 
more familiar weeds of the farm. The follow¬ 
ing aie the chief species met with in cultiva¬ 
tion: (a) C^omnion Buckwheat {Polifgomnn 

Fagopyram^ L.; Fagopyrumesculevtum^^Lvwch), 
(b) Tartarian Buckwheat (P. tataricuniy L.); 
(r) Notch-seeded Buckwheat (P. emarguiatum^ 
Both). 

They are all Asiatic plants, native in the tem¬ 
perate parts of China, north-west India, and 
Central Asia, from whence they were intio- 
duced to western nations. The prefix ‘Buck’ 
is a corruption of the (Terman woid Ihu'kCy 
which means beech, the fruit of the plants 
being similar in shape to a small beech nut 

1. C’oMMON Buckwheat is an annual plant 
with smooth, jnnkish stems, which grow to a 
height of 2 or 3 ft. The leaves are heart- 
shaped, alternately arranged on the stern, and 
having characteristic membranous sheaths (the 
ocrece) at their base. The fiowers grow in 
crowded panicles. Each flower possesses five 
pinkish-white sepal.s, eight stamens, and an 
ovary which when ripe forms a nut of tri¬ 
angular section containing a single endosperm- 
ous seed. The nuts aie usually dark-brown or 
black, but in some varieties they are of a silvery- 
grey colour. 

Buckwheat is cultivated for the fruits or 
‘grains’, which are used in many parts of the 
world as an inqiortant bread-corn, cakes and 
porridge being made of tlie starchy endosperm 
within them The grain is also utilized instead 
of oats, or mixed with the latter, for feeding 
horses In a cracked or broken state it is ex¬ 
cellent food for milk cattle and pigs, and is 
extensively employed as yioultry food. 

The crop in a young green condition is occa¬ 
sionally fed to stock, but when fully developed 
the haulm and husks of the ripening grain 
contain a poisonous substance which produces 
dizziness, swelling of the head and neck, and 
even death when taken in considerable quantity. 
In this country Buckwheat is now chiefly grown 
as food for pheasants and other game on pieces 
of waste land round coverts, or on poor sandy 
land, where it is ploughed in green to increase 
the humus in the soil and improve the tilth and 
fertility of the latter. In some districts small 


areas are sown to provide honey for bees. The 
flowers are produced in succession for several 
weeks, and secrete honey from glands between 
the bases of the stamens. 

Buckwheat is very sensitive to low tempera¬ 
tures, and is generally destroyed completely by 
a single night of frost. The seed must not be 
sown earlier than the middle of May or begin¬ 
ning of June. The crop grows very rapidly 
when the temperature and other conditions arc 
suitable, and is usually ripe in twelve to four¬ 
teen weeks from the time of sowing the seed. 
The soil mo.st adapted to the growth of Buck¬ 
wheat is a warm, sandy loam; it will grow on 
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dry sands and gravelly areas where other crops 
I would yield little or no produce. Cold, w'et 
soils are unsuited to it, although it will often 
thrive on peaty heathland containing acid 
humus. 

Where grown on a large .scale for seed, it may 
follow vetches, clover, and rye grass, or take the 
place of a spring-sown cereal. The land should be 
ploughed early and reduced to a fine tilth. On 
the Continent, where the crop is an ordinary one 
of the rotation, the land is ploughed in winter, 
and tlien again in spring once or twice before 
being thoroughly harrowed and rolled. Manures 
are rarely applied, the residues from previous 
applications being considered sufficient. Never¬ 
theless, on the poorest types of soil the use of 
potash, phosphates, and nitrogenous manures is 
remunerative. About a bushel of seed is neces- 
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sary to sow an acre. It should he drilled in 
rows from 12 to 15 in. apart. Little moisture 
is needed for gei’inination, and the seed should 
not he buried too deeply, a covering jf to ^ in. 
being sufficient. I’or green manuring it may 
be sown broadcast up to the middle of July at 
the rate of 2 or bus. iier acre, and should be 
ploughed in when the plants come into dower. 

Buckwheat has the peculiar chaiucter of pro¬ 
ducing a succession of flowers right on into 
late autumn, so that on the plants seed in all 
stages of rijiening are found when the time for 
harvesting arrives. The best time for cutting 
is about tile end of August or early in Septem¬ 
ber, when the liist i‘i])e sef'ds arc beginning to 
fall. At this period the greatest number of 
ripened seeds are present. As parts of the 
plant are still green when the croj) is cut, care 
IS needed in harvesting. After mowing, the 
crop IS turned several times, as gently as possible, 
for the first day or two, and in many districts 
it is placed in loose heaps, thi’ough w’hich air 
can circulate freely before stacking in round 
small stacks. Not infrequently ten to fouileiui 
days are essential for the ])ro})er harvesting of 
the c-rop. The yield of seed is very varialile, 
the average being from 3 to 3lr qr. ])er aci’e, 
although on poor soils in a bad .season it may 
be very much less, while on better land in a 
good year as much as G qr. or more may he 
obtained. 

The grain of Buckwheat contains about 13 per 
cent of water, per cent alhuniinoid.s, 35 jier 
cent of carbohydrates, and 43A per cent of fibre. 

The lateness of the season at winch it may 
be sown, its adaptability to dry soils in poor 
condition, and easy cultivation, along with the 
feeding value of its grain, are points in favour 
of the more extensive gi'owth of the croji. "ilie 
yield is, however, erratic, the abundant setting 
of seed being dependent on cluuatic conditions 
which are not always prevalent Moreover, the 
crop dries the soil and renders it ^ ery open and 
loose. Jt cannot be lecoinniended for cultiva¬ 
tion on good land on w'liich the ordinary farm 
crops grow satisfactorily, as the economic return 
from these w'ould be greatei than from Buck¬ 
wheat. There are, liowcvei, considerable tracts 
of sandy land, especially in the eastern and 
southern parts of Great Biitain, on which the 
grow’th of the crop would be profitable, and its 
cultivation de.serves more attention than it re¬ 
ceives. 

2 Tartauian Buckwiikat is an annual plant 
wild in Tartary and Siberia, and has not been 
cultivated for so long a ])eriod as the coniinon 
species. It is haidier than the latter, and has a 
greener, taller stem, with slightly broader leaves. 
The fruits are .sonicwliat smaller than tho.se of 
common Buckwheat, and contain less meal. They 
«are slightly rough, and notched at the edges, 
and are not infrequent as an iin])uiity in com¬ 
mercial samples of common Buckwheat. 

3. Notch-SEEDED Buckwheat is also an 
annual species grown largely in (Mima and 
north-cast India. The gram is large, with 
winged edges, which are deeply notched. It 
does not thrive or set seed freely in this 
country. [j. p.] 


Buddeised or Buddised Milk.— 

Among the methods which have been biouglit 
forwai'd for the preservation of milk and its 
safe use by consumers, probably the latest that 
has been devised and put in practical operation 
is that which has received the name of Budde’s 
process, the milk so tieated being known as 
Buddeised milk. The inventor of the system 
18 Mr. (X Budde, D.Sc., chemical engineer, of 
Copenhagen. The mam principle of the system 
is the germicidal power of nascent oxygen upon 
milk at an optimum temperature of 122" to 
125" F., the source of the oxygen being a certain 
amount of hydrogen peroxide w'hieh is added to 
the milk. 

The mode of treating milk by this system, as 
carried out practically in some parts of Den¬ 
mark and ill Edinburgh, where Budde’s patents 
aie being opeiated, may be described shortly 
as follows. The raw milk is brought from the 
byres or milking-shcds immediately after milk¬ 
ing to a central dep(»t, wdiere at once it is passed 
through a heater at a temperature of 122" F. 
It is then put into a centrifugal machine, which 
dillers only from sin ordinaly separator in that 
it has only one opening, so that the cresun is 
not .sejiaratod fioni the milk. In this centri¬ 
fugal machine, which revolves at the rate of 
betw'een 5000 and 7000 revolutions jicr minute, 
all the ‘dirt’ and many microbes in the milk 
are got rid of This process over, the milk is 
next placed in a vat wMiich is jirovidcd with a 
niochaiiK al stiirer. The vat is surrounded by 
a watei - jcicket, and by the introduction of 
steam the temperature of the milk may be 
maintained at 122 P. The vat is made strong 
luiough to with.stand the pressure of one atinos- 
pheie. Either iniinediately before the milk is 
put into the vat, oi soon thereafter, a certain 
amount of jnire neutral h;>dr()gen peroxide is 
added to the contents of the vat. All air is 
now piiinjied from the vat, and the contents 
aie thus under a vacuum during the whole time 
they aie within the vat. This vacuum ensures 
that gases giunuated in, or liberated from, the 
milk e.scape as they are formed. The milk, 
maintained at the tempeiature of 122 ’ F., is 
kept in the \at for thiee Junirs, during winch 
period the stirrer is occasionally set agoing, 
in order to produce a homogeneous mixture, 
and also to efl'ect conqilete sterilization by the 
hydi’ogeii peroxide At the end of the three 
hour.s, air rendered sterile by being passed 
througli a cotton-wool filter is admitted into 
the vat, and tli(‘ milk i.^ now passed through 
steriliz^'d tubes into sterilized bottles ])r()Vided 
with air-tight stopjiers. These bottles and their 
<-oiitenLs ar e now lapidly and tlioioiighly cooled. 
The bottles, wliicli aie returned empty, are 
cleansed and sterilized by mechanical a})pli- 
ance.s, devised by the inventor, befoi'e being 
again used. Jiefore the milk is bottled, how¬ 
ever, a small (piantily taken fi’om the vat is 
tested for any hydrogen peroxide which the 
milk may not have acted upon. Tins is neces¬ 
sary and advisable, because any jieroxide not 
acted on, even in such minute amount as OCXXIG 
per cent, imparts a metallic taste to milk. If 
any surplus of the peroxide be found, a minute 
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amount of catalase solution is added to tlie nulk 
in the vat to decompose it. This catalase is readily 
obtained and prepared from any fresh tasteless 
vegetable substance by exti-acting the vegetable 
substance with sterile water, jirecipitating the 
dissolved catalase with ammonium sulphate or 
alcohol, hlteriiig otf the precipitate, drying it, 
and again extracting the residue with a mixture 
of glycerine and water. Two or thr(‘e drops at 
most of this solution are aufli(;ient to decompose 
any remaining peroxide in two gallons of milk. 

Hydrogen peroxide has the chemical formula 
11202 ? combination of equal volumes of hydro¬ 
gen and oxygen, and when it is decompo.sed 
loses its oxygen thus.— 

H0O2 - IliiO + O Q ^ ^ 2H2O.. = 2 H 2 () -f- 

It IS now w’ell ascertained that during the 
nascent state oxygen has greater bactericidal 
action. It is essential that the peroxide should 
be ])ure and have a neiitial leaction. Com¬ 
mercial peroxide, which can now be readily 
procured of this ipiabty, is oidinanly of ten- 
\olume strength, or approximately 3 per cent. 
The amount of the ])eroxide solution tone added 
to the milk should bo just suflicient to sterilize 
it, or at most be a very litth* over. The average 
amount needed for this purjio.se is 
about 0’03 to 0'U4 per cent of a\ailable 
pel oxide. A little calculation is re¬ 
quired to arrive at the amount of the 
leroxide solution to be added During 
us researches toward instituting his 
system, Budde found that by placing 
sanqiles of milk treated by different 
germicidal fluids and b) hydrogen jier- 
oxide in a thermostat at 100' F., the 
samples treated with other geiiincides 
kept for a shorter time than at 01 di- 
iiary temperatures, whereas the saiiqile 
treated by jiei oxide kept fresh foi a 
longer time than at ordinarv tempei- 
ature. He further found, that after 
msing peroxide, and on raising the 
temperature of the thermostat to 11 o' 

F., the milk was rendered sterile. 

Living or natural milk contains an enzyme or I 
ferment catalase wdneh has the jiow'er of decom¬ 
posing a limited amount of })ei<)xide, and thus 
liberating nascent oxygen, and at 122' to 121/' 
F. possesses the power to decompose sufficient 
to effect its own sterilization. 

Hydrogen peroxide diffeis from other sub¬ 
stances winch liave been advocated for jire- 
serving milk, such as boric acid, formalin, and 
others, in that it cannot act liurtfully or poison- 
ously on the users of milk so treated, since the 
peroxide is decomposed in the living tis.Mie8 of 
the body. This has been jiroved by many per¬ 
sonal experiments by observers. 

Ill the amount used, and in the mode of treat¬ 
ment of the milk in the Budde proce.ss, the 
jieroxide has no inimical effect on tlie normal 
constituents of milk. It does not alter the dias¬ 
tase, or the casein, albumin, fat, or sugar, or 
contained salts or acids, nor, when treated as 
desciibed, does it impai*t any disagreeable taste 
to the milk. Rennet, however, curdles Budde- 
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ised milk somewhat more slowly than raw milk, 
hut more rapidly than Pasteurized milk. In 
short, the Budde process renders milk abso¬ 
lutely sterile. This has been jnoved by many 
experimenters, notably Fischer of Berlin, Levin 
and V. Stein of C’openhagen, Rideal and Tanner 
Hewlett of London, under rigid conditions of 
test. From our own experiments with samples 
obtained from the inventor of the proce.ss we 
can coiToborate the statements of these ob¬ 
servers. Moreover, milk so treated lias been 
for a considerable time now used for human 
food. It has been largely used at the Silkeborg 
Sanatorium, Denmark, for consumptives; and 
also for the feeding of infants. Among others 
who have coiitiiuiouHly employed it for that 
jmrpose for some months witli success is Dr. 
Robertson, medical officer of health of Leith, 
who reports that he is now feeding infants on 
pure undiluted cow’s milk prepared by the 
Budde process, wdth the addition merely of 
some sugar, and that the results are good. 

[J. GI.] 

Budding.—This is one of the most useful 
methods of propagation, being largely used for 
the multiplication of fruit trees, roses, and named 
^alletles of ornamental trees. It con.sists of the 
removal of a bud with a portion of the bark 
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attached, and inserting it beneath the bark of 
another plant, the mam principle being the 
same as in grafting. The union is effected by 
tbe glowing together of the cambium layers 
under the two barks, which readily takes place 
if they are m a suitable condition. This is 
when the hark sepaiates readily from the wood, 
wdiH h IS at the time wdien grow'th is most active. 
Wann weather is therefore ino.st favourable for 
the opeiation, the bulk of it being done in the 
months of July and August. What is known 
as shield budding, represented in the figure, 
is the easiest and most generally practised 
method. A shoot is taken with buds of the 
right character, and the buds are sliced off as 
shown in b, the bark being then removed from 
the portion of wood attached. A slit is then 
made with the point of a knife in the bark of 
the stock, and a ti’cansvei'se notch enables the 
operator to slip the handle of a budding-knife 
under the bark so as to raise it. The oud is 
then forced dow'n wedge end first until the 
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whole of the bark is underneath that of the 
stock and lying flat against the wood. The 
operation must be quickly performed or the 
bark will dry. After the bud has been inserted 
it should be bound round witli fine matting or 
worsted, not too tightly, but with just sufficient 
pressure to hold the whole together. Of course 
the binding must leave the bud itself lying at 
the axil of the leaf-stalk quite free. In a month 
or six weeks a union will have been effected, 
when the binding may be removed. In the 
following spring the branch of tlie stock con¬ 
taining the bud should be cut back to within 
2 or 3 in. of the bud. [w. w.] 

Buddleia. — A genus of useful garden 
shrubs, some of the best of them being quite 
hardy in the warmer parts of the country. 
They are excellent for seaside gardening. The 
best known is /J. (jlohom, which forms a spread¬ 
ing bush 10 ft. high, with oblong green leaves, 
silvery on tlie under side, and tassel-like glo¬ 
bular heads of orange-yellow, honey-seented 
flowers. B. variahiUs and an improved form of 
it known as Veltchu are loo.s(‘-growing shrubs 
with long, wand-like shoots clothed with long, 
lance - shaped leaves, and bearing very large 
racemes of bright purple flowers suggestive of 
Lilac, but more elongated, being sometimes a 
foot (»r more in length. B. Volvdlei is tlie most 
beautiful of all, but unfortunately it is too 
tender to be grown outside in the British 
Islands except in the south and west, where it 
forms a big, rambling shiaib, with long, nairow 
green leaves and droo])ing panicles of crimson 
flowers suggestive of pentstemons. [vv. w.] 
Buffalo. —Setting aside the American Bison, 
wfiicb is wrongly called Buffalo in the United 
States, the true buffaloes may be defined as 
species of wild cattle in which the horns, wliether 
long or short, are massive, rugo.se or ridged, and 
trigonal in section, at le‘ast at the base; the coat in 
the adult is coaise and .scanty, the build heavy, 
and tlie withers not markedly raised above the 
level of the hind quarters. Buffaloes, sometimes 
included in the genus Bos, sometimes referred 
to a se})iirate genus Buhalus, are divisible into 
two distinct grou})s, typified resjjcctively by the 
African species, Bos caffer^ and by the Indian 
H])ecies, B. bubahis African buffaloes are distri¬ 
buted in suitable districts all over the conti¬ 
nent south of the Sahani, from Al)y.s.siriia in the 
east to Seneganibia in the west. According to 
locality, they differ from one another in the 
matter of size and of colour, and e.specially in 
the breadth, length, and curvature of the horns. 
It IS a.s.seited, indeed—and the a.s.sertion do(*s 
in)t laek probability—tliat the buffaloes of tlie 
diffcient African river systems can be distin¬ 
guished from one another by the atriictuie of 
these organs. However that may be, it is cer¬ 
tain that two very distinct types are exem¬ 
plified respectively by the large Buffalo of the 
Cape {B. caffer) and by the dwarf Buffalo of the 
Congo {B. nanus), llie Cape Buffalo, formerly 
abundant in the colony, but now restricted to 
the Knysna forest, the Addo hush, and a few 
other localities, where it is strictly protected, is 
black in colour, and stands about 5 ft. high at 
the withers. The horns, especially in old bulls, 


are very wide at the base, and form an ex¬ 
panded, rugose, helmet-like mass on the fore¬ 
head, wliere they are almost in contact in the 
middle line. From the base they incline down¬ 
wards and backwards, then forwards and up¬ 
wards to the tip, the part that is clear of the 
head being smooth and rounded Buffaloes 
closely resembling this type are found through¬ 
out Fast Africa as far north as Uganda. The 
dwarf I^ongo Buffalo, on the other hand, is 
yellowish or red in colour, stands only about 
3 ft. 6 in. at the withers, and lias the horns 
very much shorter, flatter, and less expanded 
at the base, with the short terminal portion 
directed upward.s. Ditferent, nevertheless, as 
these two Dutfaloes are, they seem to be linked 
together by a number of intermediate types, 
which makes it impossible to draw a hard-and- 
fast line between them. For example, the 
Buffalo of Abyssinia, the Soudan, and the 
Wliite Nile, which has been teinied B. oequi- 
noctialis, stands about 4 ft. high, is blackish or 
hrowinsli in colour, with the liorn.s medium' 
sized and only moderately expanded at the 
base. Without, however, mentioning in detail 
all the transitional foinis, it will be sufficient to 
say that the African buffaloes are usually re¬ 
ferred to a single species, B. caffe?', winch is 
loctilly lepresented by a variety of sub-species. 
One of the.se local transitional types is shown 
in the accompanying figure of a i:>enegalese 
Buflalo (B cajfe?' pla?iiceros), which is black in 
colour, stands about 4 ft (> in. at the shoulder, 
and has the hoi*ns massive, short, and flat. 

Indian Buffaloes (B. bubalus) are larger than 
the African species, some bulls even exceeding 
() ft. at the witheis. They also differ in othei 
lesix'cts, notably in having smaller, narrower, 
and le.ss haiiy eai.s, the facial portion of the 
skull longer, and the hair along the .spine grow¬ 
ing forwards from a whorl situated a little in 
advance <)f the hind qiiarter.s, in.stead of lying 
wutli their points directed backwards. The 
horn.s are of two ty])es, tlio one being short, 
massive, and almost circularly curled on each 
side of the head, recalling somewhat those of the 
(‘ape Buffalo; the other curving outwards and 
backwards with a bold sweep, and tapering 
gradually from tlie ba.se to tn(‘ tip, which is 
bent upwards Individual horns of this kind 
may ineasuie as inncli as G ft or more in length, 
and the .spiead from tij) to tip, when the curva- 
tuie IS slight, may be as much as 9 ft. But the 
horns, whether short and culled, oi long and 
extended, anse fiom the sides of the head, and 
do not form the ma.ssive fiontal bo.ss or helmet 
characteristic of those of the South African 
buffaloes. To Indian buffaloes of the long-horned 
type, which seem to be practically extinct in a 
wild state, the nann* macroceros has been given; 
and the name spiroceros has similarly been pi-o- 
posed for those with the sliort curled horns. 
But the relationship of the one kind to the 
other is not clearly understood. The colour, 
botli of the long-horned and of the typical 
sliort-horned races, is black, with a tendency 
sometimes to dirty-white about the legs; but a 
third race, which is dun or tawny in hue, and 
has a much shorter face, with the area between 
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the horns convex, has been described as B. hubalus 
fulviis. It comes from Upper Assam, and has 
the horns short, massive, and curled. Buffaloes 
are not known in a wild state in southern or 
western India, but were formerly at all events 
abundant in the plains of the northern and 
central portions of the countiy, as well as in 
the north of Ceylon. But in the latter locality, 
as in pai ts of Burma and the Malay Beninsula, 
where wild buffaloes occur, they may be feral 
domestic animals. Both Indian and African 
buffaloes live in the plains, and are never found 
far from water, being particulaily addicted to 
swampy countiy. They feed piincipally in the 
evening and early morning, and spend the 
hottest part of the day wallowing in the mud, 
or buried with only the tops of their heads pro¬ 
jecting above the surface. Indian buffaloes mate 
in the autumn ; the calves, one or more raiely 
two in number, are born in the following 
summer, the gestation period being about ten 
niontlis. 

Unlike the African species, Indian buffaloes 
have been domesticated in their native country 
from time immemorial, and have been intro¬ 
duced into many of the warmer countries of the 
Old World, notably into Italy in the 6th cen¬ 
tury, and also into Hiingaiy, lloumariia, Tu¬ 
nisia, Egypt, Syria, Java, and North Austiulia. 
They are principally used as beasts of draught 
and burthen; but in various parts of tlie Ejist, 
trained buffaloes are kefit for fighting in the 
arena with tigers and other animals, for the 
amusement of wealthy potentates. 

in addition to the Indian Buffalo, Asia 
possesses a species in the Bhihppme Islands 
{B. wtndoreri,sw) which, while possessing the same 
general clnwacters as the Indian species, is a 
much smaller animal, standing only about 2^ ft. 
high, and having the short liiit massive liorns 
directed straight backwai'ds from the head in 
the same plane as the forehead. This species 
serves to connect the Indian Buffalo with the 
Anoa {B. depressicornis) of Celebes, which, witli 
horns of the same general form as in the Philip¬ 
pine species, is a still smaller, slightf.r animal, 
standing about 3 ft. at the withers, and exhibits 
several structuial features showing decided 
affinity with the tragelaphine or eland-like 
antelopes. Unlike the Bison, buffaloes do not 
hybridize with domestic cattle. [ii. i. r.] 

Buflinsr-—This is a term used in the manu¬ 
facture of leather, and refers pai’ticularly to 
removing a layer or reducing the thickness, as 
in preparing what are known as ‘split skins’ in 
the trade. Buffing also means packing to pre¬ 
vent concussion, and is in this sense employed 
in connection with shoeing lame horses, when 
tow, felt, rubber, or leather is used between the 
shoe and the lioof. [h. l.] 

Bu^g^lOSSy the common name of the genus 
of plants botanically called Anchusa. See 
Anciiusa. 

Buildings, Farm. — Under this heading 
it is proposed to treat of the steading only, that 
is, of that portion of the homestead devoted to 
the use of farming stock, dead and alive. It is 
impossible to overestimate the importance of 
these buildings. They are the farmer’s manu- 
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factory, and with their suitability much of his 
siKJce.ss will lie, not only as regards the welfare 
of his stock, but as regards the cost of adminis¬ 
tration; for which reasons, not only should the 
various buildings comprising the steading be 
thoroughly adapted to their separate use, but 
they should be giouped to the best advantage 
for economical working, and it is in this respect 
that much of the skill of the designer will have 
to be brought to beai’. 

It may perhaps be well to summarize what 
should be the qualifications of a person aspiring 
to design a complete homestead. Firstly, he 
should be intimately acquainted with the farm¬ 
ing practice of the neighbourhood, and able to 
pronounce authoritatively as to what buildings 
would be most suitable to the farm in question, 
and the average tenant, giving both the 
character and the amount of accommodation, 

I together with an opinion as to the best site. 

As a rule, nothing would be more unwise 
than for a landlord to take a tenant’s or a pros¬ 
pective tenant’s advice as to the character of 
the projiosed buildings, and more particularly 
so, should the tenant chance to come from a 
different part of the country. In any case the 
landlord is exposing himself to the risk of pro¬ 
viding for a faddist, specialist, or one with some 
jieculiarity of practice; and buildings would 
possibly be erected which might prove unsuit¬ 
able for subsequent tenants, and thus the farm 
would not be permanently benefited. As a 
rule, tenants will ask for more accommodation 
than is leally required, and though nothing is 
more unfair to the tenant and bad for the farm 
than insufficient accommodation, too much build¬ 
ing not only tends to untidy management, but 
leads to a largei* expenditure for repairs, and the 
useless buildings are soon allowed to fall to ruin 
from neglect. If a landlord or his designer is 
not competent himself, therefore, to judge of 
these matters, it would be well to seek expert 
advice befoie embaiking on the large expendi¬ 
ture netessarily attendant upon the venture. 

Secondly, the designer should be versed not 
only in the individual needs of each deparUnent 
tliat goes to make up a steading, but, as urged 
before, in the grou})ing and designing of them 
as a whole, so that collectively tliey may form 
the most compact and economical set of buildings 
lossible, and be capable of providing sanitary 
lousing for the live stock, that it may be main¬ 
tained in the most healthy and therefore pro¬ 
fitable manner. 

And lastly, he should be well up in the 
matter of construction, that he may know how 
to design the buildings in the cheapest manner 
possible, consistent with permanency and sta¬ 
bility. 

Site.— Before proceeding to discuss the ar¬ 
rangement and construction of the steading it 
will be well to deal with the question of site 
and with the position of the buildings on sfinie. 
An ideal site would be a sheltered southern 
slope, easy of drainage, and with a dry healthy 
subsoil, such as gravel, a good w'ater supply, 
having a position as near the centre of the 
holding as may be, and close to a good road. It 
is hardly to be expected that this combination 
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of good points will often be mot with, but they 
should be looked for, and as many of them 
obtained as possible. In any case, a low-lying 
site, dirticult of drainage and liable to heavy 
mists, should be avoided. 

The mam essential is, of course, a good water 
supply. In olden timcvs this necessity was 
often provided for by giouping the buildings 
about some good yiond, but in these days of 
cheap motive power, some further and better 
reason must be adduced for planning the build¬ 
ings about visible water; though, of course, 
should there be a good jiond on the holding, m 
the best position for the homestead, it is of tlie 
greatest value, if only it can be safeguarded 
against contamination from the yards. 

At a cost of £35 to £40 a small oil or hot-air 
■engine, with })ump and rising main com^ilete, 
can be installed, winch will raise sufticient 
water to supply the needs of the whole home¬ 
stead, including house, a storage tank being 
placed over the boiling-house, or some point 
from which it will be convenient to take sup¬ 
plies to ditl'crent departments of the steading. 

Nothing can be more convenient than having 
water unaer pressure in this manner laid on to 
all parts of the buildings; not only will it save 
an immense amount of time and labour in carry¬ 
ing, but it will conduce to the stock liaving a 
better and purer supjily of drinking water. 
Where everything has to be carried, it is ex¬ 
ceedingly difficult to get the men to give suffi¬ 
cient, or to clean out the drinking trouglis as 
often as they should do, a difficulty entirely 
overcome where it is the mere trouble of tuim- 
ing a tap In most up-to-date faiins nowadays 
there is an engine of some sort for pulping, chaff¬ 
ing, grinding corn, &c, and of course whereviT 
this is the case, it would be eiiijiloyed for raising 
watei’. 

Another method of water supply is by gravitit- 
tion from some source ol siipjdy on liighci giound, 
in winch method, to save trouhle in tlie future, 
careful filtering should take place at the higher 
end, to prevent all grit and anything likely to 
choke the pipes getting into the system. Watei 
may also be provided by wiiidiuill power, the 
original cost of which, with pump, &c., tomplete, 
is hut little more tlian that giviui above for oil 
engine. 

And lastly, hydraulic I'ams may be employed. 
Where a suital>le head of water* can be obtained 
(the head necessary is governed by the height 
to which watei- is to be i-aised), this is a snlen- 
did system, entailing little expense beyond the 
original cost 

1 tain water from the roofs will naturally be 
collected and stored, but it is in most districts 
too entirely uncertain to be regarded as a suffi¬ 
cient source of supply. 

T() have the buildings near to some good, 
har-d-rnetalled puhln; road is another iniixirtant 
point. A farmci-’s private roads in ana about 
hiK holding are a constant source of expense to 
liiiu, and too frequently are they in sucli a con¬ 
dition that the labour of carting is greatly in¬ 
creased. This point will be fully appreciated 
by those who have had to do with farms set 
back some distance from the main road, pai'ti- 


cularly in the case of heavy-land farms. Nor is 
the reason for setting them back some distance 
quite apparent. In the accomiianying plan of a 
homestead for a mixed farm of 250 ac., the west 
face of the buildings is shown built hard upon 
the main road, doing away with the necessity 
of a fence here, and any waste of land between 
the road and buildings. The only entrance 
direct from the mam road other than the two 
mam gates, which would be the same whether 
the buildings were set back or not, is that to 
the boiling-house, which entrance should be 
used mfieipieiitly, and of course not for stock 
at all. There does not seem much, therefore, m 
the contention that this plan keeps the main 
road m a dirtier condition, whilst it has the 
advantage of reducing to a minimum the roail- 
ways for access to the vai-ious depaitments. 

As to the position of the buildings on the 
bolding, thei'e can be no doubt that on an 
arable farm they shouhl be as near tlie centre 
as possible, and on dairy farms as central as 
possible to tlie various pastures, to avoid fetch¬ 
ing and feeding the cattle from long distances. 

If, however, the holding should be on the 
slope of a bill, tlie building should be nearer the 
to]i than the bottom, to save the iipbill carting 
of manure from the steading. The reveise of 
this was th(‘ old rule, whicli meant that the 
Clops were to be carted downliill, but in those 
cases where this latter carting would cause much 
difficulty, nowadays, vuth im])r()ved threshing 
machinery ciqiable of turning out a sam))h‘ tit 
for market, mucli grain may be staijked wdiere 
it IS cut, and dealt with from there. 

Tlie best aspect for stock is undoubtedly 
8 S E, but when the homestead is built on 
a slope, unless the aspect is uttei-ly wrong, it 
will generally be found best to place the build¬ 
ings across the diriii-tion of the slope, or some 
veiy awkw'ai-d levels and stejis will have to be 
dealt with In this case it should also be con¬ 
sidered whether it may not be m*cessaiy to 
diam to either side of the building the higher 
ground at the back, so as to preserve the dryness 
and healthiness of tlie building sit(‘. 

The Arrangement of Homesteads.— In de¬ 
signing a new homestead the whole object is 
the health and prolitable maintenance of the 
stock, and economy m time and labour of 
attendance upon them. With this end in view', 
there should be an immediate coniu'ction be- 
tw’ccn tliose buildings or apartments whose use¬ 
fulness depends on each other, this being also 
kept in mind, that it is more important to save 
tim<‘ in comparatively insignificant opeiatioiis 
of frequent occurrence than in larger matters 
which are not often repeated Thus the feeding 
troughs of the daiiy wittle should be as directly 
and immediately connected as possible with the 
mixing floor, where the principal part of then- 
food will be prepared; also tlie feeding troughs 
of the pig pens witli the boiling-house, and so 
on; whilst access to the straw barn for litter 
should be provided for as conveniently as may 
be. The yards, too, should be grouped about the 
buildings in such a manner as to provide the 
readiest means of depositing in them soiled 
littei’ from the various stock sheds. 
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Most will be well acquainted with the old- 
time homestead, in which was generally to be 
found the large rambling old barn of flail-thresh¬ 
ing memory, with perhaps cowsheds ranged 
about it, then the stables in an entirely sepa¬ 
rate block, the piggeries in another, the gi’anary, 
chafl-cutting house, and cartshed in another, and 
various outlying loose boxes and small cowsheds 
wherever an odd corner was to be found. 

In addition to this, the yards were nearly 
always of much too large a size, rain-washed, 
and wasteful of litter, all tending to the making 
of bad manure, whilst the aspect was often not 
studied at all. This arrangement is obviously 
not of a labour-saving character or suitable to 
the modern practice of farming. It means carry¬ 
ing fodder from the granaiy to both the cow¬ 
sheds and stables, and from the mixing floor 
to isolated stock scattered about the homestead, 
and bringing straw from the stackyard and barn 
to all the various departments, which, besides 
entailing endless labour, keeps all the roadways 
in a constant litter. 

Modern designers, in the attempt to I'einedy 
this, have, however, too often gone to the other 
extreme, and in many designs of recent years 
large homesteads have been planned with all the 
buildings, even down to the fowl house, gioujied 
in one vast parallelogram, with but two or 
three external openings giving access to en¬ 
closed roadways or alleys. From the.se internal 
alleys are appi’oached the yards, caitsheds—in 
fact all the various departments, and it may 
safely be left tf) the imagination of the reader 
to realize the indescribable filth into which 
these intei’iial a])proaches must be churned, the 
insanitariness of it all, and the stagnation of 
the exhalations so enclo8(‘d. This arrangement 
IS also mo.st wasteful of roadway, for that sui*- 
lounding the buildings must be maintained. 
In case of fire, too, not only is the whole range 
of buildings endangered, but the difficulty of 
dealing with the fire is greatly augmented, and 
unless removal of the stock can be undertaken 
early m the conflagration, much must inevit¬ 
ably be lost, while in any case the wwk of 
rescue would be seriously hampered. 

Unless, therefore, the holding is situated on 
some of our bleakest wold lands subject to 
driving winds and rains, it wfjuld seem to be 
better that all yards and buildings should be 
appi'oached from external roadways, as sliowii i 
in the accompanying plans; and in the few ' 
cases where the accommodation required would 
largely exceed that shown on the plan for a 
4(X)-ac. farm, it would be well worth coiisi- 
deiation whether the horse yards, stables, and 
cartsheds should not be dissociated altogethei, 
being built in an entirely separate block. 

The staff that works this dejiartment is en- 
tnely distinct from that having cliarge of the 
cattle, so that if the cartshed were built adjoin¬ 
ing the stables, and a roomy loft constructed 
over the former into which a stack could be 
threshed direct, and a little hay stored, the 
extra labour involved would be trifling, as only 
chaff and corn would have to be carted from 
the granary, a very small matter. Indeed it 
18 questionable whether there would be any 


extra labour, for where the parallelogram as¬ 
sumes such unwieldy size, the intercommuni¬ 
cation between the various departments be¬ 
comes so intricate that for all practical purposes 
they might be isolated. In favour of this latter 
scheme it may be a point worthy of note that 
gossip is less likely to interfere with work than 
when all the men are thrown together in one 
building, and tools are less likely to get bor¬ 
rowed and mixed by the different staSs. 

In this country it will not be often that an 
entirely new homestead is required, most of 
the work needed being in the direction of re¬ 
modelling and reconstructing. It is impossible 
in the limits of such an article as this to enter 
at all deeply into tlie latter question, nor per¬ 
haps is it necessary, for nothing but an intimate 
knowledge of the recjuirenients of a complete 
homestead can be of real use and importance 
in the rearrangement of old buildings. Hence 
it may be re-urged that, to save the heavy cost 
and huge mistakes in so-called improvements 
such as one has seen of recent yeais, not merely 
in faulty methods of construction, but chiefly 
in unsuitability of design and arrangement, 
owners will be well advised to obtain the ser¬ 
vices of a leally competent man who has made 
a study of the subject. 

The only suggestion one would ofier here, as 
to the rearrangement or rebuilding of old home- 
stead.s, is that the question of site should be 
carefully considered. Frecpiently this is never 
1 given even a thought; the buildings are re- 
I erected on the old site as a matter of course, 

I or an excuse is made that a few of the old 
buildings are too good to pull down; whereas 
, the advantages outlined in the foregoing re- 
i maikson sites should be looked for on the hold- 
! mg, and if found m greater measure at some 
I other point, no hesitation should be felt in re- 
I building your homestead there, though you have 
to leave a few sound old buildings on the old 
site, wdiieh will prove useful for a variety of 
purjTo.ses. 

I Befoie pas.sing to the consideration of actual 
I plans aiul details of various departments, it 
would be well to have it clearly understood 
tliat all fittings should be of the simplest de- 
sciijitioii This may not apply to home farms 
where owners wish to make model buildings 
and cost is not such an important object; but 
in the case of all oidinary homesteads it is of 
the greatest iin]iortaiiee not only to lighten the 
preliminary burden of cost, but to keep down 
the future cost of repairs. To this latter end 
all repairs should be easily within the power 
of the estate carpenter, or whatever is broken 
or missing is sure to be neglected until some 
serious mishap arises through its defect. Thus, 
if it is nothing more difficult than the nailing 
up of a plank, a tenant will always do it him¬ 
self, but should it be anything less simple it is 
either neglected, or, the terms of the lease mak¬ 
ing it possible, the landlord will be burdened 
with it. 

It may be worth mentioning, in connection 
with this matter of repairs, that where the lease 
makes the tenant responsible for repairs, it will 
be well worth while having a capable man to 
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inspect the premises yearly to see that the show the general type and form of arrangement 
tenant is carrying out his obligations, and not which may be followed under ordinary con- 
allowing them to accumulate, as in this latter ditions. It is not probable that they will ever 
case, even if the tenant remains sound finan- be entirely applicable to any actual holding, 
cially and the repairs are finally attended to, for, apiit from the differing customs whiai 
the state of the buildings will not be so satis- prevail in every district, each requiring its own 
factory as if thoughtfully attended to from time setting, there is the actual extent and physical 
to time. aspect of the holding, which must finally settle 

The following plans have been prepared to the size and proportion of accommodation to 
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Fig 1 — Aiiangcment of BuildingH for a P’ann of 400 acres 


be allotted to the various departments But it 1 The probable cost of carrying up piers above 
will generally be found that, by extension or the roofs of adjoining sheds, and covering each 
modification of the various jiarts, they may yard of the sizes sh(twn with steel and corni- 
easily be adapted to meet the requirements of gated iron roof, would lie about £80, or with 
any given case. steel and slate roof £*130. 

Tlie first example, fig. 1, is for a mixed farm It will he seen that the /ood stot'es are plaeed 
of about 400 ac. It will be evident at onee that in a two-story building on the north shelteiing 
in this plan the yards are constructed without the yards. The straio barn is commodious, cai- 
the use of fencing, being completely enclosed, ried up the whole height of the building, and 
except for the necessary gateways, by the build- with direct access to cowshed for littering same, 
ings themselves. They might be open or covered and convenient to the stables for the like pur- 
as desired, though in this case the two lower pose. The mixing floor has a door opening 
yards are shown open with wide shelter sheds, directly on to the feeding passage of the cow- 
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shed, and only separated from the root store by 
a dwarf wall over which to serve roots to the 
pul per. Wide access doors are provided for 
each department, for backing a cart to dump 
roots, or cart away prepared food as the case 
may be. A fodder store is provided for best 
stuff to be fed ‘ long^ to the cattle, with access 
to feeding passage. 

On the upper floor the granary extends over 
two end boxes and fodder store, the cake room 
with corn and cake crushing mills over the root 


store, the chaf home extends over the mixing 
floor, with end next the barn open, for loading 
or unloading under cover, and with shoots con¬ 
ducted down on to the mixing floor. There 
would also be direct communication between 
the granary and chaff house for trucking right 
through. The straw barn extends over the 
harness room, but not over stables. An open- 
ended portable engine shed is provided in the 
most convenient position for the shafting to 
work the various machinery. 



B'lg. 2.—Arrangement of Buildings for a Farm of 250 acres 


The cowshed is shown to accommodate forty 
cows, with central feeding passage directly con¬ 
nected to mixing floor, and two calf pens at one 
end. The upper part of the shed would have 
dwarf walls only between it and the covered 
yard, over which the dung would be cast to be 
trodden by tlie beasts in the yard. The lower 
part of the shod abutting on tlie open yards 
would have to be fitted with windows. It is 
proposed to admit light plentifully on both 
f^lopes of the i*oof. Foui* feeding boxes and hull 
shed are provided at the corner, connected 
with the food stores. By putting a gate at each 
tind of the yard entrance adjoining bull house, 
a useful enclosure for serving cows would be 
formed. 


The boiling-house is central, and convenient 
for access to all parts, with direct connection to 
feeding passage of five pig pens, which it would 
principally serve. The pens are divided from 
yard with 4 ft. 6 in. dwarf walls, and doors to 
allow of pigs running in yard when desired. It 
this yard is allowed to remain uncovered, shut¬ 
ters could be hung to the roof plate, to fit 
openings above dwarf walls, to swing inwards 
and fasten up against roof or let down in bad 
w'eather. 

Stabling is provided for ten horses, with har¬ 
ness room and chaff bin attached, and exits to 
yards. Plentiful lighting would be provided 
in the slope of roof at back of horses, up-cast 
fresh-air inlets in front wall, and ventilation in 

























Fig 3.-Front and Sectional Elevations of the Buildings shown in fig 
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roof. The cartsheds face east and are adjoining 
the stables, and the implement shed is fitted with 
lock-up doors. A tool house is conveniently 
placed for both. 

Besides mangers alongside feeding passages 
to yards, the further accommodation shown 
comprises roomy loose boxes suitable for foaling 
or calving, and nag stable and gig house. It is 
suggested that a loft should be constructed over 
the gig house and adjoining loose boxes, to hold 
hay and litter for these departments. 

It will be seen that this scheme, besides being 
economical of building materials, lends itself 
also to moat economical and orderly working, 
whilst in wet weather the work of the steading 



could be carried on in complete comfort, so long 
as the food stores hold out. 

The probable cost of this building, just as 
described and drawn, built of brick and slate 
on proper concrete foundations, with the two 
upper yards covered with steel and corrugated 
iron roofs, and the whole fitted and finished 
complete with simple but suitable fittings, would 
be about £2250, tliough thi.s figuie could of 
course be very largely deci*eaaed by employing 
wood on brick pinnings to all the shedding 
save the two-storied north block, and covering 
the roofs with corrugated iron or some other 
cheaper substitute for slates or tiles. 

The design of homestead foi‘ a mixed farm of 
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Fik 4 — Ananffement of Buildings for a Small Holding of 70 ac-res 


about 250 ac. (figs. 2 and 3) is of the .same ar¬ 
rangement a.s tlie larger plan just discus.sed, but 
confined to the limits of two yards. It will be 
seen that the buildings enclose the yards in the 
same manner, and though the )ards are capable 
of being covered without any alteration of plan, 
they arc in this case shown as o])en yards, for 
which reason they are provided with deep, com¬ 
fortable shelter sheds, besides the ordinary feed¬ 
ing shelter. By temporarily blocking up the 
opening to yard of shelter shed in 6.W. corner, 
a useful foaling or calving box connected directly 
With the food stores would be jirovided. 

A site plan is also given in which the steading 
IS shown built on the edge of a public road in 
the manner suggested previously, and the dwell- 
mg-house placed to the south of the buildings. 
By this arrangement the latter would escape, 
during all the,prevalent winds, the nuisance of 
smells from the stockyards, and tlie annoyance 


of diKst during times of threshing. The probable 
cost of building this steading in the .substantial 
manner described before would be £1200. 

Fig. 4 shows a design for a small holding of 
about 70 ae. Tn most instaiKies a holding of this 
.size demands an inexpensive set of buildings, 
and in order to show how this may be obtained, 
the tlrawings, including plans and sections, have 
been prepaied, showing a timber constiuction on 
brick pinnings. Tf convenience and economy 
of labour is important in the case of the larger 
steadings previously described, it is certainly"no 
less so in the case of the .smaller steading now 
under consideration, and every labour-saving 
arrangement possible should be found in its 
plan, to keep down the labour bill, and make 
the greatest use of the personal labour of the 
tenant, which will count for so much in making 
such a faim pay or not. 

The plan adopted is of the conventional shape, 
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in which the buildings enclose and shelter a 
yard, and with the adniinistiative block on tlie 
noith side two stoiies high Part of the lowei 
stoiy IS occiifiied by a mixing floor, and the 
remainder b^ stables and a portion of the cow 
stalls, while the uppei story, which is a roomy 
loft with plate (J ft G in higli, is jiartitioned oil' 
into a granary over the staliles, the rest to be 
used foi‘ a straw and hay stoi’e, and for chaff- 
cutting 

This j)7‘esents a woikahle, comnact, and yet 
economic.il ai rangenient, for a good deal of roof¬ 
ing IS saved ovei tin* stable and cowshed, whilst 
till' benefit of barn sjiace is not lost with such 
a commodious u})])ei flooi as is shown Hay 
or stiaw can be seived diiect from same into 
the dillerent dejiai tinents, or bundled out into 
the yaid through side doois, and by pioviding 
large ti.ijxloors ovei the gangway, .is shown 
u])on the [)lan of u|)))er llooi, a cart under co\ei 
may be loaded up tiom this flooi with chafl or 
ha\, and corn fiom the granaiy 

<'hafl-nitting is c,lined <»n directly ovei the 
miMiig floor, on to wlmb a shoot would (onduct 
the chafl, whilst the eh df for stabhss would be 
cained through the gi.inary .ind shot through a 
tiapintoa bin pio\id»*d foi same "I'lie iniving 
flooi IS pavi‘d with concrete, and w’lth the mo\- 
abl(‘ partition (shown nc‘\t the gangway) in 
losition there would b(‘ (•cmvenieiit cornels 
)oth foi roots and the' jiiepaied food. 

^rhe stable' bas three st.dls, thi' cowshed has 
acc'iinmodation for seyeii cow's oi bullcM ks 
(wliK hc'ver may be* wishc'd), and both aie fitted 
with mangels and stall divisions, suili as aie 
(h'sci ibed in siibseipient jiages of tins aiticle, 
and have' diiecf. communication with the yaid 
'^riie fuithei .iccomiuodation flanks the yaid on 
eithc'i Si'dc', .ind (‘omprisc^s a i.inge of thivc* pig 
pens with me.il and boiling-house attached, 1(»- 
gethei with c.ii tshed, shelter shed, and loose* 
box 'Plio whole of the watc'r fioin loofs is 
collected in tw*o t,i:iks at. the* south end of y.iid 

So much foi the accommodation and compact¬ 
ness of pl.in, .Mid now as to the* constiuction and 
expense It is piopos<*d to form the walls and 
pal titions of 4 by in studs, framed and braced 
togetlier, and slH*<>tc*d witii 1 in. stout weather 
bo.iiding, the* wdiole of the outside* woodwauk 
tam*d or treate'd yvith one of the* p,'ite‘iit wood 
prc'seivativejs A b-in brick pinning 2 ft high 
on piojier com n*te foundations yvould be jiio- 
vided thloughout to make* the life* of the* y\eM»d- 
woik as jierm.inent. .is possible, and this ]un- 
ning woulel be* earrie'd up ft ft in the* ease of 
the mixing flooi, eu t ft (> in to foi m tlie* w.ilks 
of pig liens d’lie* flttoi pasts to loft would be* 
It by 'A in, <ind at cmcIi pnm i]><d stud, s«*cuie*d 
to the framing with iieui dogs, and su]»poite*d 
midw.iy in the* sp.m by a beam, whieh in tuin 
would be* su])})orte*el by the* he'e'l posts <»f divisiems 
in ce)w she'd Jind stabh' e'ari u'd up AVith the 
flooi ing of 1| in giMoyc'd and tongue*d bet.iieling 
tins llooi would then su]>))oit any wu'ight like'ly 
to be put upon it 

"I'he ])iine‘ii)al e*eonoiny must be efl(*cte*d in tin' 
loeef Except forth.it o\e-i tlie* t\yo-stoiy block, 
W'hie'li yvoulel be a epi.ii te'i-pite h sji.ni, with b-by- 
2-in ties and good strong wuiid biae-e*^ at eithei 


end, the rest of the roofs would be simply con¬ 
structed with r)-by-2-in. ivifters lying ae-rossfrom 
plate* to plate, with a veiy slight fall, and 2-ft. 
centres, this measurement applying tf) the rafters 
throughout. If the rafters aie carried over the 
plates at head and foot a distance of 3 in., and 
fini.shed wuth deep facias so as to tlioioiighly 
keep out the yveather, and any filling aboy'c tlie 
plate omitted, a very simple but eflicicnt system 
of ventilation will be* jirovided. A considerable 
solving IS eflected also by this mode of roof con¬ 
struction, only one leiigtli of gutteiiiig to each 
range being necessary. 

It must lie rc'membered, however, that with 
this form of eonstiuction the thrust of the leiof, 
though slight yvith such a flat pite*li, is yet all 
in one diiec'tion, and unh*ss the outside walls 
.lie e>f brick or formed yvith Jiosts Jet into the 
giouiid, it WMudd met be safe wutli a long I’angi*, 
whole there an* no })artitioiiH to foiiii a (‘loss 
liraee, unle.ss luac-ing <»1 some otlier sort was 
provided, siidi as caiiying nji the* divisions in 
stoc-kyarcks and biacing fioni them. IA)i a ro(»f- 
ing matc*iial ‘ lluberoKr, or one of the other 
ec'onomieal and eflectne niatc'iials, is ]>i(>posed, 
yyhicli, w liilst clu'.ipc'i than galv.‘ini/.(*d non, have 
the* fuithei advantage tli.it they do not subject 
tile buililings to the* ,s,im(* (*\tienies of lieat and 
cold, mu cause the* annoyaiic'e of comh'ii.satioii. 
Jhil, yyh.itc'vcj mateiial is ('m])I<>yed, to c'lisuie 
ic'al comfoit. in tlie sheds, ^-in boarding on lop 
of the* iaftc ‘1 s sliould be ]>!ovidc'd, .md tin* luuld- 
ingsiuay thi'ii be f.iiily tc'i nu'cl jx'i m.inent sti iict- 

tUI(*S 

The* cost ol this building, c'xactly as shown on 
the diawing>. witli stall fittings, coneii'tc* floois, 
&c , coiii]>le^<*, w<uild be <£300, which goc's f.ii to 
pioye tii.» the fluajmess in constiuction aimt'd 
atli.ic bet att'Miied, as it works out at but 
moie th.in i^ ’ ])cr font cuIh* Of couisc < ven 
til is estimate'‘Oil Id ben'diiccd if galvani/ed non 
was employed foi tin* i(K>f, wjLbmit boaiding 
iindcrncalb. Ibis lattei being woitb X17, lO.s. in 
the ]uesent <as(' 

Fool) 1 )M’AKTMi-,\T —"I'liis block, yvliicli con¬ 
tains the* stiayv b.iin, gi.inary, caki*, eh.iff, and 
loot sfoics, togcthci witli tin mixing fh)or, is 
gcm*i-.iJIj a tyvo-st()ri(*d building stietc lung east 
and yvest, yyitli tlie stockyaicfs and slu'd gi oiiped 
and sbelteied iindei it on the south, and the 
sUukyaid on the north The food factoiy thus 
comes 111 its most coiiM'uieiit jiosition, betw’eeii 
the foot! to be (‘oiisumed and the consumer 

The stiaw bain lu'cd not noyv bi* of tlu* si/e 
of tlie old lliiesliing ]»arns, luit only’commodious 
(‘iiough to stoic .ibout om* day’s tbrcshing, and 
«*asy of .ui'css to tlic ch.ifl-( uttei and foi ctbtaiii- 
11 .g litlt ‘1 to Ik* usc'cl about the liuildings It 
should be* cm lied u)) tlu* whole licigbt of the 
tw'o stones, and have* l.uge (locus 12 or 11 ft 
high, and suflieiently wuU* to .idniit of loaded 
yxagons ]»assnig in ni out At the blank end, 
nc‘\t the sl.ukyaid, .inci high up bc'neatb the 
<*,ivc*s, slmiild be* pl.u ed doors foi p.msing tlie 
tlneshed stiaw tliiougb, vs Inch, if they an* to 
admit tlu* elev.itoi, must be at least ft ft wide. 
Foi tue flooi of tins biiildimg, wood is v’eiy c‘X- 
peiisi.e, and liable to li.irbour dirt and vermin, 
and tlicre can be little doubt that the cheapest 
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efficient pavinfif ih cement concrete, when it is 
made in a proper manner, of good materials and 
finished in its ‘green’ state. 

The mixing floor selves for prepaiiiig in bulk 
the pulped I’oots, chaff, cake, and meal to be 
served to the cattle, and for this purpose should 
not only be convenient to the cowsheds, but 
provided with a corner where the vaiious in- 
gi edients, ready mixed, may lie for a d;iy or so , 
to induce fermentation and render tlwni more ' 
jialatahle to the stock. | 

The root house will adjoin the mixing floor, | 
and with only a dwarf wall about 1 ft high ' 
intervening, the roots may be served diiect into * 
the piilper, which stands just inside the mixing | 
floor. It will be very evident that the root j 
house must have blank walls opposite thedoois, 
against which tf) stack tin* loots, and both these i 
(lepai tments sliould liavc wide, double doors, ' 
So that earts may ba<k light in, in the one case 
to duiii]) roots, and in the other to I(>ad uji the 
le.idy mixed food when Tcipiired for outlying 
stock about till* faim It wull be wu*II also that 
these doois should Itc in two heights, tlie ujijxT 
half can then be thiow'ii ojien foi the admission 
of light and an without W'andeiiiig stock stiay 
nig in 

Th(‘ fodder store is intmided for the stoi.ige 
of a ('onsidm.ibh* (jiiaiitity of li.i v oi othm fodder 
wdiicli may be fed ‘long’ to the stock, and in 
continued wet weather it will be baind of the 
gieatest ad\.intage, though at all times it will 
sa\e nnali time and the spoiling and wasting 
of much good stufl which tJie ikiilv \isit t<* the 
si.ick (U)t<iils On the upper flooi (winch should 
not }k‘ mi'kIi less than It It ahove giouiid tlooi) 

IS pkt( ed the ( hafl liousi*, cakt* loom and gianai\, 
atf ' anieitcd in a diK't hiic 1«.. ‘ase oi (om- 
nnnicUioi, aiid tincl'ic »ii »h as will 

be iPi h*i,>-io. 1 v,i,i tin Me* ■!. I and 

attention lUiist paid ro usaking these 
tlooi s stiong enough, on a( count of the Mluation 
of maeliineiy and the gieai weight they fie- 
(]uentl> have to (.any The flooi mg should be 
of stout grooved-and-tongued boaidnig to pre¬ 
vent dust falling tlirongli 

The eliatf liouse sliould he immediately over 
the mixing floor, and eoiiiieeted wnth a shoot to 
same, so that the ehatf ma> be slu't upon the 
floor where leipiired Tin* end ol the diafl' 
Iionst* next the bain sliould be open, oi at least 
have a wide o})einng, and a cart may then be 
load(‘d up under (o\ei wutli (.haff, cake, < oin, oi 
riieal fioni tlie granary as may lx* i(‘<pined, and 
Ill bad W('at]i(*i tin* in.itenal for the < hafl-euttei 
(rin tli(*n be unloaded (pnt(* di v on to the thxu. 

Tile t*ak(' house IS plaei'd m*xt the ehatf hoiisi*, 
so tliat tiu* mills may be dineii tiom tlie single 
sb.ifting w'liK h op(*iates tlu* eliall - cuttei .ind j 
])ulp(‘r The mills should be el(*vated to d(*ln(*r 
the jnepaied < ,ike and meal into bins, and fiom 
the latter slmtU*ied shoots will delixei to tlu* 
most eon\enient spot on mixing llooi 

'file granaiy sliould ha\(* stiong blank walls 
against wdiicli to stoic the gi'aiii Any skirting 
sliould he in c(*ment, the ends of all joists and 
the spaces above roof jilates tillt*d up solid, and 
the ceiling not ])lastei ed, lest there be any liidden 
liarbour for vermin. The rooting must lie jier- 


foctly wcather-tight and able to withstand driv¬ 
ing snow, and the staircase sliould be jirovided 
with a sti<»rig handrail to giv<* support to men 
in carrying u]) or down heavy loads. If a fall 
of the ground can be utilized, or if, by banking 
up, a cait may be draw'll up with its tail level 
with the granary floor, so that cvci’ything can be 
harrowed straiglit in and all rneehanical or other 
lifting disjienscd with, it will be found of the 
gi'eatest convenience. Floiity of light must be 
admitted to the whole of this upper floor, as 
should be the case wliercver maehincry is used, 
and the roof is undoubtedly the best place for 
it to eoiiui troiii 

Where a portable engine is used to w'ork the, 
maeliinery in the above departments, the slied 
for same should he })iovid(*d witli grooved W'heei 
tracks to ensurt* a jiroper ]X)sition for* the belt¬ 
ing It will also make* it much easier to get 
tlu* engine in and out if both ends of the shed 
an* left ojxn. 

Stahlks — In cait-liorso stables it is very de- 
sirabh* that »*«uh hoi se should be jiiovided with 
a sej).iiat(‘ stall, which, if the liorse is to lie 
down, must m no ease lie less tlian (> ft. wide 
In oldfashioiu'd stabl(*s it is not at all iinusucil 
to find all tlu* lioises standing togetlu*!*, wuth no 
diMsions hetw'ei*!!, but this is v(*rv objeetioiiabli* 
It IS l»iit s(*Jdom, p(*rh.i})s, that one hoise injures 
another, but il wuJJ lx* found that iindi'i siieli 
(ii( iinistane<*s some of tlu* horses will iievei lie 
d(*wii, miuh fo the di'triment of their working 
]x>w'eis, and, wdiat is worse, tlu* stronger horses 
will ])ievent tin* w'eak from g'etting then fair 
shaie of bxxl ITei'e, then, is a stiong ])lea for 
s(*j),ii.it(* stalls; but it w'lll be found tliat many 
sin ink from wliat they eonsid(*r such extrava- 
gan((*, when an attempt to eoni))ronnse by divid¬ 
ing up for jiairs should be made, tlu* divisions 
having 10 ft, centres. Tlie weak lioises can 
tlien be juit together. 

The width of the stables may be arrived at 
by allowing ”2 ft. foi manger, 7 ft. 0 in. for stand¬ 
ing, 12 in tor giittei, and 5 ft for passage-way 
I beliind Tins last incasureinent must be iii- 
(leased wdiere it is detei'iinned to liang tlie liar- 
j ness on the hack wall. If the ahovo mt*asiire- 
. riieiits ;ne adhered to, and tlie stalls are made 
' (» ft. wide, t.o obtain tlie 800 cubic feet of air 
sjKiee iu*eessary for eai*b anniuil, with a flat ceil¬ 
ing at plate lev(‘l, the ceiling joists will need to 
be 8 ft 0 in. high It IS very unusual to find 
feeding pass^iges behind the mangers in sOibles, 
as there is not tlu* same ol)j(*etion to feeding 
. horses from the front that then* is witli cows; 

, but .should It be possilile to indulge in this ex- 
trav.igaiue, tlu'ie is no doubt that horses would 
do better with tlieir he.ids farther from the 
w^alls, for then their bi’t*ath and the dust from 
tlu* manger wMuild not beat back into their 
i nostrils and eyes. 

I The d(x)rs .should be 4 ft. wide and at least 
[ 7 ft (J in bigli, in two heights, and be capable 
(as should all fai in dcxirs) of being }iing(*d light 
l)a(k and there fastened. Tlie windows sliould 
In* of the hit-and-rniss pattern, with glazing over, 
in tlu* back w.ilJ, and only augiiiented liy lights 
ill front of tlie lioivses, wdier'i*, tlu* stable being 
lofty, the light can be well above the horses’ 
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heads. But hest of all, perhaps, is light coining 
fioiii the hack slojic (»f roof, il otlioi* efhciont 
ventilation is piovidcd, but iinh‘ss tin* roof is 
pantiled and glass tiles are used, Itirge sheets of 
glass should he einjiloyed, as every joint forms 
a lodgment for dirt and obstr ucts the light. 

To ensuie ]H*opi'r ventilation, one of the liest 
and safest nu'ans is still that so commonly 
ado])tcd by our ancestors of cair'^ing the eaves 
well over, leaving out all filling between the 
rafters’ feet, and raising eviuy fourth or fifth 
I'ldge tile Jiiit wh(‘i‘e tlnue is a- loft over, this 
S(*lienie is not a])])licable, and the best ])lan then 
IS to inscut an upc.ist an inlet to each stall in 
th(‘ fiont wall alH)Ut (J ft (> in fiorii the floor, 
and form outlet panels in the ceiling close up 
to the hack wall and connect liy shafts to iidge 
^ entilatoi’s. These shafts may be carried up the 
slo])e of tlH‘ rafters, and thus the usual pl.in of 
a central sliatt, which is such an obstiiKtuui in 
a l(»lt, IS obviated 

For the jjavmg of st.ibles a \ ery liard brick 
will he ie(|Hired, oi the iron-shod fetT of the j 
horses will make shoit woik of it. It should ! 
be reniemliered also that the sin fact* must bt* as 
impervious to moistuie as jiossible, for not only 
will litter b(‘ economi/ed by the urine passing 
(juickly away, but the atniosjihere will b(*(ome 
less contaniinated (Vmt'iit conci'ete is unsuit¬ 
able, and tlie cheapest (dlicKUit jiaving is a haid 
1)1 ick on edge, prefer a,blv a »Statloidshiie blue 
buck, (boost'd granolithic sl.ibs c.in now' be 
obtained vei > chtsvply, are t*asy to lav, and makt' 1 
splendid jiaMiig , but, wdiatt'vt'r tlie pa\ing is, it 
sliould not l>e laid w'lth e\cessi\c lalK, so that 
the hoi'se has to continuallv sbind with his liind 
fe<*t sevei'al incht'S lowei than his but* bad, A 
gentle slojK'of 1 in in 40 fi oin niangei to giitter 
will be suihcieiit Theguttei may bt* the spe» lal 
dished guttt'i supplu'd liy the bi it kiiiakers, or- 
ftiimt'tl W'lth bull-nosed but k etlges and biuks 
laid flat for* the bt)ttoni, but d the latter it 
shttuld be wide eiituigh .it llit* btdloin tt) allow 
the fiee jiassage t)i a slio\el JNo gullies .shoidd 
be pi,iced inside the builtlnig, but tlie ojm'Ii 
channels slitiultl be contluct,etl thnrngli the out- 
sitle walls, anti dt'livei into the yards wheit* 
})t)ssible, oi, if this taiiiiot be managed, into 
gullies. 

The divisions slum Id be foriiit'tl with li.ntl- 
w't>t*d lieel jiosts fniiih beddctl in tin* gitmnd, 

J ft in fituit t)f tlu' gut tel anti b ft out of the 
gr‘t)untl, W'lth, it ishaitliv nei*ess,ii\ to ,idd, .ill 
tht' arrises takt'ii tifl, tins shoultl be dtme to all 
fittings Thiee i.iils should be tenorietl into 
tlie heel post, .iiid again into tht* head jiost, the 
upper i*ail using slighth, anti the low'cst tuie 
ke])t W’ell oil the giountl to ])it'vent deca\. I’lie j 
btiarding shtiultl bt* stout, anti in an\ tast' not 
tongued nor groovial into tht* rails, as this rn.ikes 
the matter of rejiair dillicult at tuice, but simjily 
n.iiled on out* sale of the rails and kt*pt 3 in 
above the flotir 

Splendid glaml waie or* iitm mangel's may 
be set'll in any rnanuf.ictui'ei’s h^t now.ida\s, 
and thc'ir* only tli'.iw'batk is t'\])t'nse. The be.st 
coiistiiictitm foi .1 manger is tt) tontiiiut' the 
hal'dvvt)t)il c'hinpiece i iglit through, suppoitc'tl 
in the (‘cntie by a post, tt) wdiich may be ,it- 


tached the tyiiig-u]i ring. One half can then 
bt‘ mangel', and tht* other made to form a hay- 
I'ack by caiTymg down, from chin rail to rail 
fixed about 12 in. uji from flt)t)i, perpendic'ular 
staves. The botttim of tlie rack slmultl eitlier 
be slatted or sloped up in cement, to jirevent 
hayseed and dust accumulating. 

In most small stables the harness is hung t)n 
the w'all at the back of the stalls, but in all faii- 
sized stables a foddt'i' and harness I'ooiii com¬ 
bined sht>uld be addt'tl, a])])roat*hed frtim the 
stable A small comjiai'tment ojieniiig out of 
this, for cliaff, is a great convi'nieiu'e, especially 
il arrangements ai'c made foi filling it fi'om out¬ 
side by a small door high up. 

JjofIs r unning over stables, witli ar'rangements 
for Imndling tlie liay dowm into ovc'ilu'ad lacks, 
art* not to bt* commended The ventilation to 
the stabh* is gc'iu'r.ill\ not so good in siu'h case.s, 
and ('Veil if the oM'i'head rat k is not a faulty 
arrangement in itself, filling from abo\e, so that 
all the du.st of the loft gets into tlie lioi.ses’ eyes 
and mangt'is, is evidt'iitly wi'ong Tlu* vt'iy ea.se 
of tlu' o])ciation, moieovc'T, conduces to w'aste- 
fuliu'ss, enough stiill oft,en being ]nit down at 
one time to l.ist a, wet'k If, on tlu* otlu'i hand, 
h.n I at ks by the suit* of tht' mangt'i's are adopted, 
anti the li.'iy li.is to lx* cairu'tl scpai’ati'ly tti t'at h 
manger, the mt'u ai'e fai Jess iikciy to be trtiubJed 
with this s])ii’it of wastefiibu'ss 

The stable shoultl in all ta.st's adjoin tuu' of 
the sto(k\ajtls, .iiul ha\t' a tlt)or tommnnu.ating 
diie<tlv with same, nt)t t)n\\ for tht' \mi post of 
tinning tmt tht' hoiseswdu'u it is st)desnt't\, but 
ft>r the easu'i .iiid bt'tltu disposal ttf the .soiletl 
I littt'i'. The t)j)en thaiiiit'Is then tan also delner 
intt) yards, wht*n tht* tliam.igt' will be .ibstii b(*d 
I by tht* m.iniiit' Ix'ing m.ult* in tht'iii 
j Cow'snms (ms also .11 ( on Bnii') Now'that 
; it IS the .ilmost uni\eisal < iistoin to ft*c'tl daily 
tattle in st.ills, miuh more attentu)]! lias been 
^ ]).utl tt) tilt'll housing, and tlu* Ittcal saiiitai v 
i authorities ha\mg bect)nu‘ i'mpt)Wt‘ied tt) deal 
W'lth the Cjut*Htu)n in then lespc't tive distiuts, 
the ct)W'shetl is fietjiu*ntlv fttuiul tt) bt* the 
‘ sw eetest' and mt)st cai efully i t)nsulei t'tl tlt*pait- 
ment in the .stt'atling, .is it slutuld bt* 

I When the (ttwshed is to staiul indt'])t*ndentJv, 
j theit* can bt* no (|uestion th;it the (lu'ajH'st course 
, 1 *^ tt) design it w 'th a, tiouble rt)W' oi s{,.ilJs under' 

, t)ne rt)of Jl will bt* eMcicnf lu)vv much clu'ajjer 
j this is tlian ft) pit)', ult* .shells h.i\ing tlu* same 
I act onimt)dation .mtl th'.signetl for single rows t)f 
I stalls, w lu'ii it is consult'! etl tliat tlu'ieai'e ft*w’t'T' 
i w'.ills, less roof, anti le.s.s attnal an'a, eovei'ed, ft)i 
1 in .1 shed t)f ilt)iib]e it)ws t)nc‘ feeding t)i dung- 
[ iiig j).i.ssage, a,s tlu* tast* may be, is c'ommon to 
! bt)th (fct.ision.illi, ht)W't‘Vei, it W'lJl bt* ft)Uiitl 
])t)ssible tt) (*ct)nomie.iJh build a sbed foi singlt* 
low as .1 Je.in to against .some otlier Imiltling 
in a dt)n))le shetl, tlu* it)W'.sAvill be liest arranged 
so that tlu* eatth* stand lie.itl to lu‘ad, W'lth tlie 
feeding passage 111 tlie cent,It*. The stc)C'k^aldH 
naturally tl.iiiknig tlu* slu*tls, tlu* nianuit* tan 
then ) t' thrt)wn stiaight tint intt) them. On tlu* 
otlu'i hantl, wht'it* tlu* cattle sbiiul tad tt) tail, 
with tlu* dunging jiassagt' in tlu* eentie, tlie 
folded litter has to be binulletl all the way down 
the dunging passage to the doorw'ay, wdiich, 
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even when reached, is unlikely to be in a suitable 
position for denositirif^ it. This a? r.ingruient 
iiiso has the disadvantage of having the feeding 
passages divided, and tr.us the seiMce from the 
mixing flooi canno^ be so diiect So far as 
s})ac8 is conctirned, however, neither of these ai- 
raiigements is more eeonomic^il than the othei, 
as may be dedueed fiom the following figiiies 
The feeding passage should be 3 ft to 4 ft in 
w'ldth, the manger w'lll Uike u]) 2 ft., th i stand¬ 
ing 6 ft (j in from mangm- to edg(* oi guttei, 
which latter should be 12 in wide, and the 
dunging ])assag(‘ at least 4 ft. 

To many the abovt; length of .Mtandiiig will 
appeal short, but in jiraclice, unless the cows 
are unusually large, it vill be found ample, for 
where it is made moie, the cow wnll certainly 
foul its bed, in whicli mso not only is th<* littei 
wasted, but the milking is likely to be lariicd j 
on under unfa\ourable, c(uidition.s, it being very 
lare to find a milker who will tiouble to clean 
the cow before milking it. 

The most common mistake in cowshed con¬ 
struction is tlie ])aving (»f the whoh* area u]) !(► 
the mangel, and giving it a continuous fall from 
iiiaiiger to guttei. The whole of the cows^ ex- 
ciet,i falling behind, there is in the fir.st place 
no need foi it; also, when it is considered how 
averse a cow is to lying on a slope, and that the 
best standing is rammed chalk, < lay, or cinders, ( 
it will leadil^'be agreed that the standing abo\e i 
the heel jiosts should be level, madt* of om* ot j 
l\ie latt,ei sulistanees, and only paved below j 
that ])oint, with a gentle s\<*])e to guttm ! 

Anyone who has observed cow’s lying on a ! 
hillside must have noticed that they invarlably j 
he across the slopi*, and in a cowslnal vvlieic 
the standing is shijied right u]) to the niangei, 
th(‘ cows will be s(*en standing oi lying as fai 
back as tin' chain allovis, v^ainly trying to get 
on a moie comf<u“table level. Not only is this 
jK>oT’ treatment fm- the cows, but it is ahso pool 
])oliey, foi lying <»vei the gutter with their hind 
(ju.irters unsupported is likely to bring about 
ahnition C)f course, if by chanc'c a single cow 
should be chained u]) in a double stafi it will he 
across it, close up under the manger, and foul 
the standing above the paving, but this is a 
chance not w'orth leekoning with. 

fn the paving of cow^slieds it would be diffi¬ 
cult to impi’ove u]ioTi grooved granolithic slab.s, 
for in order to economi7e littei' and keep the 
sheds ‘sweet’ it is vei y necessary for all liquids 
to pass rapidly to the gutter; but good cement 
concrete is the cbeajiest jiaving that c’aii be satis¬ 
factorily used 

The local sanitary autlioritics nowadays liave 
])owei to control the eonstructioii of cow'sheds, 
and, most wisely, will not allow anv covered 
di ains or tiaps inside the buildings, but in.sist 
uj)()n all the channels being open, and conducted 
directly through the outside walls wutbout im- 
Jiedimcnt of any description. The.se should 
deliver into the yards, but where these are not 
conv^enieiit, may deliver over gullies connected 
to the drains 

A very satisfactory type of gutter for cow^- 
fiheds IS that sliowii by the section (fig h). Heie 
the standing next the gutter is terminated with 


a stone slab, and the dunging passage, which is 
all at a lowei level, is sloped to the same with 
a steejier incline as it a]){)ioaches it. This has 
many advantages. It makes a platform of the 
standing, and the dung, failing on a lower level, 
does not soil tht‘ bed, while the litter, falling 
from the jilatform, is less liable to choke the 
channel It is also easy to clean, conduces to 
a lapid flow, and is readily detected Of course, 
ordinary channels, such as described for stables, 
may be employed, but tlie litter always bridg(‘s 
it, making a platform for the dung which will 
foul the cow, and is not easily seen. Feeding 
passages slmuld be free of all piers or other <fli- 
sti-uctions, and may be paved with rammed clay 
or (halk, unless frolleys are to be emjiloyed, 
when a concrete floor is necessary, with guiding 
groov'es for the wlieels, except in tho.se (ases 
wdieie lails are pr’oposcd. 

Jri (owslmds it is usual to tie the animals up 
in jiairs, in vOiicli case the divisions need to lie 
with 8 ft centres; (J in. oi everi 12 in less is 
often given, but this hMves the cows voiy 





(lamped and also luimpcTs the inilkers The 
divisions may be constiu(t(*d in nnieli the same 
manner as those d(‘S( iilx'd foi stables, but the 
ht‘el post is bettei not s(> fai back, oi it will get 
in till' way of the milke» It slioiihl certainly 
lie 2 ft in front of tlie guttei, and only about 
3 ft 0 in high, while a i ise to 5 ft at tlie manger 
will b(‘ sufheieiit. 

For mangels tluue are manufactured many 
cbfterent bu ins in glazed waie, winch ai'e be.iuti- 
fully clean but r.ithci cxperisiv e. Jf the maiigci s 
ai'c to be mad(‘ of wood, the usual custom is, for 
ease (d constnu tion, to employ an ll-by-l^-iii. 
plank for the sides, with the bottt.m grooved 
into sann* and the two sides well canted Of 
ciuir.se no (hinpieee need be piovided. There 
should, liovvevei, bii a su])port halfway between 
the divisions "J’he food jdaeed in tli(‘ bin.s, such 
as bieweis’ grains, pulp(*d roots, Ac., assisted by 
the dripyiiiig of the animals’ noses, kecqis tiiem 
iath(‘i darn]), and when of w’ood, the joints 
.should be jiainted in. A canted fillet is often 
placed in the angles to enable the food to be 
cleaned uj) bcttiu. A very good arrangement 
of tilt* mangers is that each c‘ovv should 1)C pro¬ 
vided with two bins, winch means four bins in 
eaeli two-stall division, each bin ctajiablc of hold¬ 
ing a bushel easily, and the bin next divi.sion in 
each case fitted with a ventilated lid to hinge 
back and fix, with a button against it. Tins 
airangement admits of the two feeds being put 
in at tlie same time, and allows of tlie cows being 
fr*d first thing in the morning without delaying 
the milking. It is also found that some cows 
will only let their milk down when feeding, so 
that a hill which can be opened foi a short time 
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will be found convenient. At hay season, too, 
and harvest, a double bin will allow of the men 
into the fields to help, wherexis, with a 
single bin only, it would have been necessaiy for 
them to have been still feeding their aniinala. 
The height of the manger should certainly not 
he more than 1 ft. 0 in if the eow is to eat in 
comfort, and it will also experience less diih- i 
culty in rising sliould it be able to get its liead | 
over it } 

"J’o prevent cows pushing their food out into j 
the feeding passage is a difficult matter, for a j 
roll edge or jirojection at the tiack would prevent ' 
a large-horned cow fiom getting at the bottom 1 
of the bin. If there is room, the best plan is 
a canted plank or a ledge with small curb, wdien j 
the cow will be alile to get at what it throw's I 
out Of (‘our.se this difhcult}' does not ari.se i 
where theie is no feeding passage, a canted boaid 
against the w'all throwuiig the f<K)d back; but ■ 
even in tlie latter ca.se it .sliould be I'ememlieied 
that tlie bill must not be quite close up to the | 
w’all, or the laige-liorned tow wull la* in ju.st as ■ 
awkw'ard a case 

Nowadays, cows are almo.st invariably chained ' 
up in the stalls, but the chain sliould not be fixed 
to the front of the manger, or they may damagi* I 
each other with then horns and get each othei’s j 
food. It will be b('.st witli a running iing on | 
a stout upiight iron bai, fixed on the division | 
near tin* manger. With quite a shoit chain, tlie 
eow then has perfect freedom when 1\ iiig down, 
as the chain drops W'lth it. 

^'he doors to cows]i(“ds should be about 4 ft 
wide. If the width is le.ss, a cow’ loiward in 
(‘alf may be seriously nquied, while if it is 
more, it will probably be e(|ually dangeioii.s, 
as two COW'S would try and pu.sh in at once 
Tin* doors .should be in two heiglits, hung to 
open out, fold right back, and fa.steii Doors 
must be piovided from tin* sheds into sto( k- 
yard.s, and the cow's should generally be let out 
this w'ay, as voiding nearly always takes jilaee 
immediately after th(‘y are loosed, and the lo.id- 
ways are thus not fouled. 

The sheds will naturally be built adjmTiiiig 
the yard.s, and iinhcss the.se are (oxeied yaids 
W'lth only dwarf wall.s between them, and the 
stalls as shown in fig (> (ji 29), w'hen the .soiled 
littei may be cast dir(*( tly out into the yaid.s, 
it will be found conv(*ni('nt to have low' doois 
.somew'here at the ends of the .sheds, o]ieiiiiig into 
the yards for that piirpos(‘ 'J'Ik* space b(*neath 
the w'lndows may generallv be utilized, but it 
should be remembeied that the iii.iiiiiie in the 
yaids IS allowed to aedimulate, and allow'am^e 
must. b(* made foi it Anqili* lighting is of the 
iitmo.st ini])oi t.iri( (‘ in cowsliedh, and the back 
slo}K‘ of the loof is the b(‘st ])lac(‘ foi it. \en- 
tilation should be ])lanned .so that }>Ienly (*f 
fresh an* may bt* introduced without dang(‘r of 
draught, and foul an ('xliaeti'd at th(‘ i-idge 
Provision foi eal\es should be mad(* in con¬ 
junction wuth the eow'.sheds Fi eipiently a spai e 
at the end of the lange of stalls is jiaititioiied 
off for this purpo.se (\ilve.s, liowevei, are very 
liable to scouring, and great care iiui.st be taken 
to ensure a dr y bed for them. If the site is dry, 
they may do all i‘ight on a well-draim‘d floor, | 


but it IS best to provide a stout, slatted floor, 
with spaces, and a di.shed and drained floor 
beneath—all the voiding.s will then pass through 
and keep the bed dry. The slatted floor must 
/ be made in sections, so as to be easily removable 
1 for cleaning purposes. Calving boxes should 
have an area of at least 150 sq. ft., and, if drained, 
the floor should hut slightly fall all one way to 
a gutter close up against one of the walls. No 
other glitter oi irregularity of the floor must 
be allowu'd, and a rammed elialk floor is prefer- 
alile. The angles may have racks and mangers 
fitted aeioss them, and Uie door should be in two 
lieights The bull liouse should be made entirely 
indejiendent hy liaving its partition walls carried 
light Tip, and .sliould liave direct communieation 
W'lth one of the stockyaids Mention must he 
m.ide of cattle boxes for fatting Ix'asts. Now 
tliat early maturity is aimed at by e\er\ breeder, 
their use has become vei y eouimon. Each box 
sh<_)ul(l have an area of 90 to KK) .s(j ft. It is 
usual to allow the manure to aeeiiimilate dining 
the w'liok* jieiiod of fatting, tlie beasts rising 
witli it, the a\(‘rage increase of (h'jith being 9 in. 
a month. It will lie evident, theiefore, tliat the 
trougli w'lll liav(‘ to be mad<‘ nuoable, and tlie 
be.st W'ay is for it to woik in giooves on either 
paitition, W'lth adju.stable l)eare]’.s, and soi'kets 
f(*i tlH'ir reception at intt'ivals of 9 in L()o.se 
maiigei.s, slung on (.hams, are emplo>t‘d for the 
.same pinpo.se, but they are not so suitable. A 
good yilan is to (h*sign tlie.se boxi's in laiiges, 
(livuled by gate-like divisions w'orkmg in grooves 
on eithei wall and eapabh* of rising wnth the 
manure, and eiitiu'ly leiuovable at will. The 
end box may tb(‘U be fitted w'ltb wide doors, and 
tlie div iHioiis bi'iiig removed, a cart can Iw liacked 
right in and clear the nianine from tlie W'hole 
r«inge most ex])(*ditiously. Tins system lias the 
finther advantagt* that, .should tlie boxes not be 
lequired foi fatting purposes, the divisions can 
be taken away and the sh(‘d used as a covered 
^>ard for >oinig sbxk oi any otlier pinpo.se 
IT 00 EKIK.S.— Until leeeiit yeais tlu* almost 
j invaiiahle form taki*ii by this adjunct of tlie 
j steading was the covered sl\ and 1 un Put to 
i the praitieal designer of to-day it jiie.sents the 
, .serious ol)je(‘tion that, wli»*n out of use, it i.s 
' quite unsuitable foi tlie liousiiig of any otlier 
I foim of .stock; and as ])ig-keepmg is lik(*ly to lie 
I mteimittent on any holding, not only thioiigli 
I tlie pei.sonal yii'aetiee ol individual t(*nants, but 
I akso foi various leasons—.such as (h‘ar feediiig- 
I stufl.s, low pi ice of ]>()ik, (ti even f('\er regula- 
! tioiis—(ox*(‘i(‘d ])en.s, e(|U,dl\ suitabh* for* tlie 
J lioiising of otliei toims of st()( k, Ikim* become 
tin* moie usual t\J»e The.se ]H*ns, oi' boxi's, 
sliould li.i\e ail aiea of 80 to 90 s(] ft, with one 
j or two ]>erha])s ,i little largm for use as farrovv- 
I mgpen.s, and .se])aiat(*d b\ w'alls about 4 It (> m. 

! high Jf possible the iMiigi* of jiens sliould ad¬ 
join one of tlie ^aids, as sliowii m all the jilans 
ae( omjian\mg this aitieh*, when tin* front wall 
may la* of .similar heiglit to llie division W'alls, 
but W'lth a door gi\ mg a( ce.ss to the yaid The 
manure and diaiiiage fiom th(* pens can then lie 
(‘a.sib, and jirofitablv disposi'd of in tlie yard. 
The spate over the fiont wall .should be fitted 
W'lth a .shuttei limgi'd to the roof plate, which. 
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ex(*opt ill had wefither, can be faHtened back to off (piickly the lar^ro junourit f.f lupiid voided by 
tiic tic-bwims. these aninial.s 

If a feeding jiassage can lie provided at the The old form of sty and run is so familiar that 
back of the row of jams, le.idmg to a meal and it is not necessary to give any details of it, but 
boiler hoiise at the end of the range, it will make when* it is adhered to, care should be taken to 
a compact arrangement. A device saving a lot form the sleeping place at a higher level than 
of labour is to place the feeding'tronghs be- the run, to ensure its being dry, whilst, excejit 
tween the pen and feeding fiassiige, with a for the step into it, winch sliould bo of stom^ oi 
swinging shutter hung eentrally above them, coiKTcte, the tfoor may be of lamnied (.halk, 
so that it may be bolted on the pen side in whieh will be warmer than anything else. The 
filling the trouglrs, and then swung back and outer court, however, must be paved, and pio- 
bolted next the passage, tlirowing the whole vided with good drainage The boiling-liouse 
into tlie pen. This is made in iron by every should provide space for seveial meal and swill 
manufacturer of agncultural fittiiig.s, but may tulxs, and have a good-sized copper and furnace 
lie made of wood and ju.st as efticaently by any fixed in it. Jf the farm is a large one and much 
carpenter, though it should be remcmlxued that rc^anng of stock takes place, a small open fire- 
the .shutter will have to be very strong. A place might be added, wliicdi would greatly con- 
guard rail should Ix' fixed b in out fiom wall duce to tlie comfort of men .sitting up on cold 
and 10 in. from the flooi, round all farrowing nights 

jiens, to prevent tht‘ .sow' lying on her young Yards.—I t is only in ccunparatively iveent 
The best floor is cement concrete, with a few time.s that the practice of completely covering 
grooves in same, sloping towards yard, to eairy m these important adjuncts of the steading has 
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become* at all common, and now, among.st pi ac - writh advantage Tlie e^ves should akso be a.s 
tical men, it would ])iob,ibly be difhcult to find low as possible, to admit of the accumulation of 
tenants who would not wi.sh to avail theiu.selvc‘s manure, and yet allow'the hor.sc's t()pti.s.s beneath, 
of it Apart from the f.ict tliat w.iimlh, in the About H ft is usual. 

c'ase of .st(K‘k, takes the ]>lace of a certain amount The construction of coveicd yai'ds is best ex- 
of food, there is the lattci -day iecommeiidation plained by the ac'companying illustration (fig 6), 
tliat, w'ith epnek matuiity aimed at in all (5a.se.s which is a .section through the bull liouse, cow- 
of stock, high feeding, with a general use of slied, and stable of jilan .shown by fig. 1 (p 20). 
cake and '‘orii, has been adopted, and consider- It wull be seen that pieis are taken up at inter- 
lug the high maniirial value of the excreta of vals, above the* eaves of lower buildings, to carry 
animals .so fed, it is most uiiwi.se to let it w'aste the roof jirincipals Trc‘.sh air is thus admitted 
111 laiTi-washed yaicls In coiiliriiiation of tins on either side at (*ave.s’ level, and ventilation is 
it iH'ed only be .stated that the average annual fi’cely piov'id(‘d in roof Of eour.se timber con- 
auiouut of manure produced by cattle is com- struction for the roofs may be adopted, but 
put,eel to be lb tons jier liead, wliicdi amount, where the sjran is so wide, steel is clieaper and 
lying in an open yard IH in thick, and under lighter, and uiich‘r no ciivum.stanc'es should sup- 
noimal coiiilitions of rainfall, would be di’enehod ports be introduced in the midclle of yards. In 
by ram at the rate of 24 tons per aniiuin. fact the piers theiiiselvc's may, in some eases, be 

One of the few disadvantages iii'gc*d against eeorioniieally replaced bj'.steel stanchions bedded 
eoveu-ed yards is tlie thinness of coat on young in corier-ete. The gable ends .should be covered 
slock resulting from their use, and the great in to the plate level, and wind braces .should be 
eaie which has to be e\ereis(‘d in turning them providt*d to roof. In covered yards it is very 
out to fiasture m tlie spiiiig. For this reason, neee.s.sary for the making of good manure that 
and for the* rca.son that in tlie eastern counties the drainage from the adjoining sliecks sliould 
It is the almost invariable custom to turn the be eondueted into them, not only that the 
c.irt horses out at night into an open yaid, th(*re drainage may be put to its best use, lint because 
wdl occasionally be found those who wush for wuthout it, there will not be en(»ugh liquid in 
an open yard When this is so, the wdiole of the yards for the litter to absoib 
the eaves to the adjoining buildings should be There should be an allowance of 150 scj. ft 
guttered and sjioiited, and deep shelter sheds per beast in the yards, and a good water supply 
pi ovided. It is a common mistake to make to which the stock can have access at any time, 
these latter too shallow, so that little protection For tliis purpose, where there is no pressure, it 
is afforded the animals. The minimum depth is well to build tanks in the boundary wall of 
should be 14 ft., but 2 or 3 ft. may be added yards, into which the lainwater caught from 



30 Buildings 


the roofs may be coiiduetecl, and (Connection 
then made to troughs beneath them. Ibider 
no (‘ircumstances should the cattle be allowed 
to drink out of the mam tank, for if they 
should, the tank will ([uickly get fouled, the 
water made untit for the cattle to drink, and 
a likely contributor to the spread of disease, 
whilst the tank will most iinpiobably, or at 
least infiecpientl}, be cleaned out. Toi the 
same reason it is most unwise to have the tioughs 
made sidf-supplying, but with a taf) over them 
they may be (juicklv filled and under constant 
insjMH-tion Safety ov ertlows should be provided 
to all tanks 

The gates of all >aids should lu* 10 ft wuh^, 
and hung to ojien outw'ards and fall right back 
and fasten When there arc gates between tw^o 
yards, allow'anctc must of course be made foi 
them to clear the manui(‘ as it rises Oiu' ])Ian 
IS to liave twv) sets of hooks, one 2 ft. higlicr 
than tlie otliei ; but the commonest ])lan, and 
the only one h^asdile if th(‘ yai’ds are to he ii.sed 
foi pigs, is to piovide w hat aie generally termed 
‘ sli[)seonsti luted lik(‘ miniatuie gales, .ibout 
2 ft .‘5 in high, and which woik up and down 
in giooves formed in the gateposts, and aie 
entnely icmo\al)le when not itc(pni-(‘d Valings 
make veiy bad fences between or aiound vaids, 
but should they be necessary on the .seoie of 
e(.onomy, the jiales should be ])la( ed (lose to- 
gethei, wdtli square tops, oi- an animal nia} get 
liung 11 ]) and seriously injiiK^d Foi the .same 
ivason the toj) rails of gates .should be ke{)t (l<».se 
enough together to })re\eiit animals e\ei puttiim 
then h(M(is through 

(^VilT SllKDDINU AND M lS('hLL \ N L(U S— It IS 
evident that the amount of accommodation i(‘- 
(piir(‘d for caits, d^e , will lx* govt‘rn(‘(l by the 
amount of aiabU* land as couqiaied witli the 
pastuiagi* on th«‘ lioldmg, the shedding meiea.s- 
ing jiropoi tioiiately with the excess of ai.ible 
land (’ait shtxls should, if jiossible, be jil.u ed 
neai tlie .stabh's and have a muth-east asjiect, 
witli the ojieiiings not less than h ft xvule m 
tlie deal, and the heigiit to tlie (^a\t‘s n<>t moi e 
than H ft, to keep out the wtvitluu- as iiimh as 
possible As to depth, a single WMi-on oi two 
tumbi ils w'ill rispiirc 20 ft to ]>io}»ci ly protect 
them, Imt 30 tt. wull ac< (Uiimod.ite two w.igons 
OI foul tumbrils Kiioikiiig stumps should 
protect the ])osts at cntiaiuc, and a gnaid rail 
should be ]>laeed in front of tin* back w.ill to 
pr(“vent carts being backed too bii 

An implement shed for th(‘ mori* cx])ensive 
implements is necessaiv, and should liave an 
opening 10 ft wude with doors t(> lock up, and 
be provided either witii windows oi a liglit in 
the roof. A tool Jiouse sliould be juovided in 
conjuncti(jn wuth this depaitnuMit, and besides 
allowing jileiity of sjiaee for storing rakes, fork.s, 
roj)(‘s, i^e., sliould 1 m‘ titled wutli a work beiidi 
along one side beneath a window'. The door 
should be fitted with a lock. 

DiiUh barns or hay slieds (see TIay and Siikaf 
Sheds) have become very ])o})nlai of recent years, 
and dc.servedly so, for their cost of construction 
is HO small, wdiile their usefulness is gieat Not I 
only is the co.st of thatching and the use of tilts 
avoided by their u.sc, but in w'et veather loaded I 


wagons may he sheltered beneath them, whilst 
it IS also claimed that ricks dry much better 
und('r tliem owing to the free pas.sage of air 
over the to]) The w'agons draw ht^tw'eeii the 
bays, so that these should be not less than 12 ft. 

I in width, hut w'ltli iron constriicition they may 
profitably be made 14 ft., and as cost is the 
I only tiling xvliich governs the lengtli that they 
I may usefully he made, any multqile of that 
figure wull clo. To admit of topped-u}) wagons 
jiassing through tliey should he 14 ft high to 
the undei' side of j)latt‘, and to afi'eud ])rotection 
I to a load th(*y sliould he 20 ft widc^ As much 

H] )ace as jiossihle sliould be left in the roof, 
and the wliole fitted witli gutteis jind down 
spouting, whilst the gables above ])late level 

I should he closed in. Stiutting to tlie plate 
I betw'een the ])()sts is liable to be a bindranee 
j in passing a big load, and the struts tliercfore 
I .should l)e as little in (‘videnee as jio.ssible. If, 

I howevei, the whole eoii.striietion is of non, it 
will pi‘ohal)ly be .suflicumt to ensuie i igidity if 
the tw'CKUid l)a_\s aic' cross-strutted from ground 
to plat(‘, at both side's and ends, for as there is 
no m‘ces.sity foi jiassing wagons througli the two 
end })a\s, the usefulness of the barn will not 
be iin])aiied. Tt is most imjxubint with these 
buildings that the r(X)f should lx* stifiened by 
diagonal wind braces 

A few g(X)(l-siZ(*d l(x>st‘ boxes sliould be jiro- 
xided foi calving and foaling, also to sei ve as 
sic‘k-box(‘s Th(* doors should open in tw'o 
heights, and })lenty ot light should be admitted. 
Unless a special slaughtei - house* is ])r()vided, 
which c.in hai(ll\ be neeessar> in the ma]onty 
of faims, one of thc'sc* box(*s may be litted with 
a bcMin, (apable of sustaining a ton, for slinging 
an in piled animal oi slaughtei ing tho.se jiast 
vetennai v aid 

Few otlier adjumts of tlu* mo(h*in st(*-ading 
lem.iin l<> be noticed. In some* instanec‘s a busi¬ 
ness otlue and bl.icksmith’s shop aic included, 
but ibe foi mcr can .seai(el\ lx* net*d(*d exe('j)t at 
a home faim, wli(*i (* the agent ma\ not live* close* 
at hand, and tlie latter only in the case* of ve‘iy 
huge holdings. No fowl houses ha\e been .sliown 
on the plans ae( onqianying this .uticle*, and it is 
not ])roj)o.secl to eiite*r into the* details of them, 
i toi theie can be* no d(»ubt that tin* ])e*imanent 
feew'I hemse* has been supe*i scch’d b> the poit.ibh; 
one*, w])cie‘ve*i towd-k(*e*jung is ])io(itabl> and 
satisf.utorily cairied on. [u m c] 

liiMi.DiNds loR A Dairy Farm xvtiere (’hekse 
IS MADE Fig 7 show's tlie ai'range*me‘nt of a 
.steading d(*sigm*d foi a daii\ laim of about TiOO 
aciesot medium land, wdx'ie clieesc* is the stajih* 
])ioduc*t Tin* chief consideiation in ari'anging 
such a steading is the m*c(*ssity of minimi/ing 
labour at the i)()nit‘slead, and at tlu* .same time 
satisfying mod(*rn sanitary ic(]uiiements. The 
liay and straw' slieds, root liou.se, and food stores 
arc ])lace(l conve*nient to the cow b\res. The 
grain cto]) is stored in a lar ge shed communicat¬ 
ing directly witli the threshing ham, while tlie 
straw house is in elo.se ])i()ximity to the cow 
lioiKse.s. Tlie granaries aie situated over thc^ 

I) arn.M. The motive power for the tlire.shing 
and food-piejiaring inatliines is supplied from 
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Buildings — Bulbs 

The byres h;ive outer walls along the entire Buistinff. See Branding. 

length, so that thorough ventilation is possible. Bulbs. —A large number of plants are ehar- 

The tlairy houses aie safely removed from the aeterized by the possession of an abbreviated 
proximity of piggeiies, dungstead, and food stem more or h?ss clothed with scales (modilied 
houses and other sources of undesirable odours, leaves or leaf-stalks), enclosing a bud or central 
and are situated to the north of the steading, shoot, this structure being what is termed a 
Yet they aie convenientlv reached from the /ju//? In the Lily the bulb is coated with 


cow byres without any direct internal com¬ 
munication. Cheese iipeniiig or cuiiiig accom¬ 
modation IS provided over the milk and vat 
rooms. This for a large dairy should consist of 
two distinct looms fitted with turning shelves 
and with heating apparatus —hot w’ater or steam 
pipi'H. [w. s ] 

Buildings for Dairy Farm wttrre the Milk 
IS SOLD - Fig 8 represents a steading suitable 
for a milk-seliiiig farm of from IfiO to iiOTl ac, 
in extmit 

It will be seen at a glance that the various 
buildings are so ari’anged relative to each other 
that the work of feeding, tending, c'tc., is greatly 
lightened. The straw liarii communicates di¬ 
rectly with a five-stalled stable, and two byres 
(stalled for 38 cows and 1(1 vmng cattle respec¬ 
tively). The hay shed is situated on the west 
side of the buildings, and communicates directly 
with the byres, and though it is a considerable 
distance fi’oni the stable, this seeming disad¬ 
vantage has been lemedicd by ])i<)viding a hay 
house capable of holding a considerable quan¬ 
tity of fodder This arrangement of sti'aw barn 
and hay shed not only greatly reduces the work 
of foddei’ing, but jiievents the inevitable w'astc 
wdiich occurs when fodder has to be carried 
from place to place in the open. J\oot houses 
are provided betw'een the hay shed and < ow 
byie, and aie therefore very convenient both 
for cows and young cattle 'the food pieparing 
house IS on the north side of the building, ami 
IS only sepalated from the byre by the food 
stoic. The motive pow'er is in close ]>io\imily, 
and can be utilized foi ‘bruising’, ‘grinding’, 
‘chatting’, vVe 

The milk room (wdncli need not be veiy large 
on a milk-selling farm) stands at the noith-west 
corner of the building. Jt is convenient to the 
byie but yet entiiely isolated from it, and 
accordingly fulfils all sanitary reipiiiemcnts. 
The blittermaking and iefiigerating room ad¬ 
joins tlie milk loom, and in it a ])lentiful siqiply 
of cold water for refi igeiating niirjioses is neees- 
saiy. A sculleiy, wdiitli shoulu contain liot and 
cold water, is also jirovided. 

Other necessary buildings, im biding a loo.si* 
box, cart slied, imjilement house, man me .stoic, 
«.^c., aie also shown in the jil.in, and arrangiHl as 
convenient!}' as fiossible. Tin* dungstead, wliicli 
may be either o})en oi covered, is on tlie .south 
side of the building and (juite convenient to the 
liyies. Only two pig houses are shown, but 
where tlie milk is sold tliese would be ample. 

One great recommendation for tlie adojition 
of this kind of plan is the facility with which it 
can be extended to suit almost any size of hold¬ 
ing. The fact also tliat the work of feeding 
has been made as easy as possible, and can all 
be done under cover, is another point greatly 
in its favour. [w. g. r. r.] 


overlapping fleshy .scales, whilst in the Onion 
the bulb is fi'i’iiied of the sheathing bases of 
the leaf folded tightly over each other in many 
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layers. In tin* (-locus the underground stock 
IS made iqi of two or tlnve solid bullis, the 
iipjieimost one beaiing the buds (’orrectly 
speaking, such a growth is a ronu and not a 
bulb, although the to]) lfi>ei or bud is formed 
exaetl} as in tlie Nai'cissiis, and the low(‘i .solid 
layers are analogous to the disk-like base of 
bulbs jiropei. Tin* flesliy scales of bulbs are 
often employed for the purpose of pi’ojiagation. 
In Lilium, for instance, tlie scale.s, if sejiarated 
and ]>laced in s.iiid, soon foim buds at tlie base 
whicli ultimately become bulbs In like manner 
the scales of Hyacinths, Tulips, and Oriniims will 
dcveloj) buds if the disk at tlie base is carefully 
removed witli a sharp knife, and tlie scales are 
cut across several times and placed in moist 
sand in a little warmtli. 

Bulbs aio largely used in decoiutive garden¬ 
ing. In Holland tliey are grown in enormous 
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(jiiantitles, forniin^^ a staple industry, and in 
Japan also certain hulbous jilants are ^rown 
agriculturally, niillions of lily ludljs alone being 
annually exported from tliat eountiy, prinei- 
pally to Europe and the United States. The 
peculiar structure of a hull), evidently intended 
to enable the ])lant to withstand the vicissitudes 
of drought, &e., favours its tiansportation, and 
it IS possible to keej) bulbs in a condition of 
dryness foi months without in any way aftecting 
then vitality. With few excejitions all bulbous 
jilanto develo]) leaves, and in some cases stems 
and tloweis, as well as seeds, within tlie yeai 
It is therefore convenient to plant bulbs in tin* 
gioiind in late autumn <ti <‘arly spring, whi< h 
will llower in a few wrecks oi months and tlnm 
ff-o to lest, so that they can be dug up and kept 
III a dry place* until tin* return of }>lanting 
time. Thus such bulbs as I tillodils, Tulips, Hya¬ 
cinths, Uroeuses, (tiladiolus, Lilies,and Fritillai las 
may be us(‘d foi flower-gai den purposes dui mg 
a portion of the year, and w'hilst at rest be kept 
in a dry shed, allowing the giound to be oci u- | 
])ied wuth other jilants (Tenei.illy, howev(*r, it I 
is advisable to plant all bulbs m positions when* | 
they (an be left undistui bed Oikc established, 
they practically look after tliemselv(‘s, and m(»st , 
ot tliem may be planted dei'p enough to .idmit 
of otliei plants being giown in the soil abo\(> \ 
them. This IS the iu'st ai laiigenient toi haid> j 
bulbs in the wild gaideii, foi instance, many j 
haidy Imlbs aie more at home than in tin* 
bolder or flowei lied. All the species and 
\aiietu‘s of Naidssus ,ii(* seen at then best, | 
and certainly glow most vigoiousl\, wIm'Ii they 
aie ])lanted iiregulail> in tlie glass undi'i tre(‘s 
and in open plantations, oichaids, <!<:c. In lact, 
m.iny varieties of Naicissi wlmli have entiiel;s 
disap])eait‘d from gaidens have been ledi.s- 
coveied in old oidiaids and meadows Snow- 
diops, C’rocuses, some ot the laliums and (Jladi- 
oli also tillIV e undei tliese conditions When 
OIK e the nature of bulbous jil.iuts is piopeily 
understood, then management is eas\ Hutch 
Tulips, IJ vac mills, C'locuises, Mu.scaiis, Snow- 
diops, and to some c'xtcnt Daliodils are laigeh 
employed in formal gaidcnmg, the el!c*t ts tiu*\ 
produce m s])iing b(*mg greatly a])})i edated, 
still, thev look happic'st when tlH*y aie pl.inted 
and gioupc*d in a natural w'a^, as sueli things 
are to be st*en growung in w'oods, copses, and 
iiK'adovvs, and once established when* the (oii- 
ditioiis aie favourable, they increase and multi- 
])ly often to a most extiaordmary degiec 

[w 

Bull, Burnt. —The tedmical name foi this 
disease in thci bull is gonorilnea It is an aflec- 
tion of the male oigan of generation mv’olvmg 
the surrounding sheath. When lirst noticed 
tlieie IS usually a piofuse dischaige of thic k pu.s, 
and evid(*nt pain is observ'cd wdieii the animal 
IS passing urine, wdiich m*ver comes away in 
a full stream, but^ rather in jets. A certain 
amount of fever is pre.sent. The whole sheath 
is swollen, hot, and tender to touch, and iiitci- 
nally b(*eomcs ulcerated, and abscesses may form 
in it. The condition is attributable to excessive 
service and extreme indulgence, and is most 
often seen m highly fed though otherwise ne- 
VOL. Ill 


glected animals If remedial inc'a.sures aie not 
adopted the disca.se will spiead, and fungus 
giowths wull appeal which ni.iy iiece.ssitate tlie 
ampubition of the organ 

Treaimt^nt —Thoioughly clean.se the alfec-ted 
parts with soap and warm watei, open any ab- 
.sc(*s.se.s tliat may be present; injec t up the sh(*ath 
a 1-per-cent warm solution of chi nosol three 
tunes a day aftc‘r fiivst fomeritmg well with 
warm w^atei. (live the animal inti'inally mag¬ 
nesium sulphate* 1 lb Although c*on.sideiable 
s(*nsual excitement is manilV.sb'd in both male 
.iiid female animals aftec ted with this disord(*r, 
they mu.st nevei be indulged, since this only 
aggravat(*s the* case [n l ] 

Bull, Choice and Characters of.— 

The choice of a bull foi the imjirovement of a 
held IS ol sujueme importance. It is frt*(piently 
.stated that ‘the bull is half tlie herd’, because 
he* exeits an indiience on the prog(*iiy eeju.d to 
the sum of the influence excited by all the 
females; luit that statement assumes tliat the 
c‘ow’s aie e(jual in merit and prepot(*ncy to tlie 
bull, a condition of excellence that rarely exists. 
That the bull is half the held is therefoie in 
general an unch'istatemc'nl, foi as a lule he will 
be supeiicu to the cows With which he i.s mated. 
J'he magnitude of tlie sues influence is abun¬ 
dantly ]>iov(*d in the annals ot all tin* heids of 
live sto<.k (’ornet and Hubbaek in tin* history 
of tlie Slioithorns have then coiiesponding 
t\))es in Old Jock of the Aheideen-Angus and 
JVlo.s,stJ‘oop(*i of the* (biJloway.s. The tjype of 
hull to be .seleetc'd is deteinuned l»y the puipose 
foi w hieli he is lecjuiic'd He may he* fcji ser- 
I vice in a pure-bic'd lieid foi tin* bleeding of the 
ino.st fashionable* stiaiii, foi a pu.”e-bied lierd of 
1 ((uniueicial cattle*, oi foi c'lossing; ]jut so much 
' (h*])emls on the cliaraetei of Uie females with 
' whic-h he is ni.ited, that it is dillieull to lay 
. down lilies for gnidance In all ceases, liovvevc*r, 
the* hull should be ]>c‘cligieed, and feu u.se in 
I a fashionable liercl should have a lineage i*on- 
j (auiing a laige nuniher(*f aiuin.ds of high meiit, 

I c*spc<uill) in ills ne.u ancestiy. If the held for 
; which he is intc*ndc*d ih line-bivd, s])ec i.il caic 
I must ]»t* taken in .sc-lc'c turn, and lie iniist almost 
of iieec'ssity be line-bivd also, or in all pioba- 
bilitv lie will be inferior in prepotency tt) the 

COW'S 

111 addition to his individual nieiit and ad- 
lieieiiee tc) type, lie should he specially stiong 
in the* point oi ])oint.s in which the females are 
deticn*nt cu idatively we<ik. Foi a commercial 
lieid in piocicss iniprov'enient from common 
.stock, lengtli of pedigiec is of le.ss importance 
than individual merit in general bleed type, 
but as tlie c-onimei<ial held appioaehes higher 
exc-ellencc*, the aiieestial rt*c;oul should leeeive 
more attention. Thills of the hc-ef cattle, in 
addition to sliowing the aiithoiized points of 
the breed, sliould be exceptionally well de- 
velopc'cl in the back, loins, and thighs, where 
the most valuable meat i.s found. The ribs 
should be well arched, carried well down and 
far hack, and showing no bareness wliatever; 
the skin should be nic*diuiii in tliickncss, moving 
easily to the touch as though well oiled under¬ 
neath, and covered with fine abundant hair. 
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All tlio meaty parts should feel mellow and the country, and also from the attacks of wdd 
smooth wlien handled, and the flank should be animals 

full and pendulant As times advanced, the breed, such as it was. 

Hulls for dairy lends should be bied from became more associated with what was re^ardecl 
cows of ^rood milkin^r qualities, as th(‘ milkiii” as sport in those* remote periods, and known as 
capacity is undoubtedly tiansmissible through the dogges of the Hotcherie, the ancestors of 
the male, the dairy (haracter of winch is gene- the jnesent breed, were used for fighting other 
rally indicated by well-developed teats It pos- animals and each othei as their owners desired, 
sible, the bull should be obtained from a held The advance of civili/atioii in dm* course 
of which milk rc(*ords have be(*n kept, and accomplished the extinction of the wolves and 
records of the milk jiioduction of his dam and other menaces to the safety of life and projierty 
granddam should be known in the country, and hence tlie utility of these 

For crossing or for mating with grade cattle dogs became dejiieciated. the result lieing that 
to pioduce good beef c.ilves the bull should be they gradually were abandoned by the better 
selected chielly foi his si/e, masculinity, con- class of dog-ownei, and came wholly under the 
stitution, and richness of t]»*sh. An evpensive control of those who devoted them to purposes 
bull for use on grade or common country cattle which, though legitimate enough a century ago, 
would be unpiolitable, and hence pedigree, com- are not regarded with favoui by the j/resciit 
billed with higli individual merit, is practically geneiatioii 

unattainable for crossing purposes, [u. n. o ] * It ma\ lieu* be lepeated that tlie Bulldog of 
Bulla.ee Tree. See Puunus. the period last I'cferred to W’as a total 1\ diHert*nt 

Bull-baitinff. —The sjiort of bull-baiting, aniiii.d to the nioilt'rn i(*pre.sentatives of the 
so ])opular in the tune of Queen Eli/abeth and breed He not only was a f.tr heavier dog, 
later, is now illegal in the United Kingdom, being not much sniallei than the model n nias- 
but has left us tin* bre(‘d of dogs known as tlie till, a bleed to which he was clo.sely allied 
Bulldog (see ne^t art) The bulls used in the thiough the ancient (V/iu.s* but he was 

ring in Latin countries arc* of a particularly liiglu'r on the leg and considerably long(*r in 
pugnacious ])re(*d, and individuals or strains the niuz/le Tlu're aie, how'evei, m.iny jioints 
reiiiaikabh* for ferocity are highly valued, and in common between the Bulldogs of the ]>ast 
bred with a special view to the cruel sport to and prt*sent, both po.sse.ssmg the same gieat 
be witnc\ss(*d on gi(*at occasions in the few' length of skull, the huge iio.se and ])ow't*iful 
countries wdiere public opinion has md been jaw’s, with the deep ilew’s, now known as 
clearly expit*s.st*d against it [ii l] chop, all of which are so characteri.stic of the 

BulldOfi^i The. — That the national deeg bleed 
of P]ngland IS now'a very clillerent animal from Fi<»m being a usc*ful guaid to jiiopc'ity, the 
what he w'as, (*ven a geiieiation ago, is a fact Bulldog de\elojied eiitiiel\ into a lighting race, 

and h(*iH*c‘ no doubt the evil lejiute 
into wdiK h lu* fi'il. JJis most evil 
])i opeiisities weie dexelojicul by his 
bieeder.s, whose only object W’as to 
produce a canine gladiatoi who could 
bait a bull siK'cessfully, and wdio was 
bi*a\e enough to face* a lion oi a beai 
if c.ilh*d upon--as thei 1 * ai c* accounts 
foithcoining that some* Bulldogs w(*r(* 

Jt may iieie be lemaiked that the 
so-called spoil of biill-baiting, which 
was fostered in this counliy until 
w’(*ll on tow'aids the* middle of List 
ceiitui \, consisted of owuieis sli])j)ing 
then dogs in turn at a bull wdnch 
W'as tetheied to a post, the* object 
being for the dog to pm his opponent 
b_) the* nos(* and bung him to the 

_ gioLiiid Jt is woi th> oi .sjiec lal refei- 

^ ’ dice, th(‘refoi(*, th.it the* jiropeiisity 
for attacking the head of aiiothe*r 



r.iiiido- 


animal is a chai ae tei istic wdiie-li is still 


attached to the* mode*i n Bulldog. It 


which no middle-age*d man wdio ])os.s(*sse*s a has cloubtle*ss be‘e*ii inheritc'd from his ance.stor.s, 
know'h*dgt; of the* bre*(_*d is at all likelv to dis- and it is remarkable that it has been so, as tho 
})ute* The dogs wdnch our fathe*is km*w’, meue*- formation of the* niode*in dog is very diflerent 
ovei, w'ere of a totally ditlereiit e*haracte*r to the to that of the old one, and Ins di.spositiejii lias 
CfOUH vio/omiit or the Bandogge, fiom wdndi wondeifully impioved 

the Bulldog has undoubtedly sjirung d he IVrhaps at this point an effort may be made, 
found was of a v(*iy mucli largei size than in justuv, to the Bulldog of the day, to disabuse 
the modern dog, and was ie*gard(*d pi nii*ij)all> the. minds of the jmblic as re*gards the ferocity 
as a protector of Ins owmer’s life and property of di.siiosition wdiie h those wdio are unacquainted 
from the lawless bands wdiich used to devastate with liim believe tliat he possesses. As a matter 
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of fact, the twontieth-centuiy Bulldoir is little 
iiior(‘ tliaii a genial-dispositioiied la,])d(>g. Occa¬ 
sionally, of ef>uiso—but cases are very rare—a 
bad“teiiiyicred one is to be found, as in every 
other bi’ced, but s|)(‘akirig for iiiiicty jier cent 
of the Bulldogs now in existence it may be 
truthfully leinai ked that th(‘y are reniaikably 
slow to anger, and will endure more leasing 
from children than most d(»gs will 

Tin* chief characteristics of tin* Bulldog are 
an miormous skull, viuy siyiian* in shayie and 
high at the temples, a large raf/otnse nose, a 
wide, projecting under jaw, and lieavy Hews or 
‘choji . There is also a curiously develojied 
hollow between the eyes which is known as the 
‘stop’, and the eyes, which should be large and 
daik ill colour, should be wide apai't A great 
point foi breeders to seciin^ in connection with 
the ears is tliat they should be small and set on 
the cornels of the skull, so as to incri^ase tlie 
sijuaieness of its ajipeai.nice, the correct shajie 
of ear being the ‘rose’ formation which folds 
inw.irds at th(‘ back, tin* front <*dge falling 
baikwMids so .as to show the inside burr. 

'Phe neck should be rather slioi't, very massive, 
and car’iy a double dew l.ip, and iIk* more loose 
skin and wiankles th.it the liead and nei k 
show% the inoie the jiossessor is .idmired The 
shouldms should sloyie, but points of more 
importance ar'c a wmh', deep ihesl, and \er^ 
jiowei’ful, short legs .uloined liy a large quan- 
tits of muscle on tlie outside, so much indeed 
th.it the limbs often appear to be bowed, 
thoui^h th(“ boiu's aie peib'ctly strviiglit. Th(‘ 
back of the Bulldog is shoit—tlie shoitcu the 
bettcu—ami as it rises cousiderablv at the loins | 
and f.illsawai .igain towards tin- tail, it produces 
th<‘ ‘ I’oac h ’ or ‘ wditsd ’ .ipjieaiaiic*!* which is 
I’cgai’ded as om' of the chiet be.iuties of the* 
brec'd. The tail should be sliorl, and the hind 
legs lathei’ sti.light both .it the stitlc joints .and 
hoc-ks, and the fei't as louiid .is jiossibh^, tlie 
flout ones being more so than the others As 
I'cg.irds colours it rn.iy be- ctbsei'ved th.it black 
m.irkings arc dt*c idcslly objet tionabh*, whilst 
of w'eights it nia> be s.iid th.it Bulldogs scale 
am thing from ii4 lb to (JO lb. oi over. 

The intcu’csts of the Ihilldog art* jiiotecti-d 
by m.inv c-lubs, conspic nous amongst winch nia\ 
be mentioned the Ihilldog (Mub, the* London 
Bulldog Society, and the Bi itish Bulldog t’lub 

['• '■] 

Bullfinch {PiirrJiuJa c/zroyicm)—Tins h.ind- 
sonie ri'sident meunber of the Kiricli lamily is 
distinguished by its bl.uk head, buck-led 
br-(‘ast, and wdiite riirnj), brown taking the yilace 
of red in tin* female' 'I’he shallow i iqi-shayied 
nest IS built in low trees and bushes, and made 
up of a basis of twugs lined by iibre of various 
kinds, and sometimes fe.ithers The lour to six 
eggs exhibit brown str’c'aks and blotches on a 
gi('enish-blue ground. Jhilltiruhes aie fond of 
Wooded countiv and pri'fei- the Inghc-r gr-ound 
The Bulllinch is e\c*lusiv(*ly a vegetarian, and, 
unlike the majority of linches, l ear-s its \oung 
on seeds, not insects and the like. The seeds 
selected are of many kinds, and include those 
of forest trees and those ernbi'dded in various 
berries. For half the year, autumn to March, 


tlie food consists mainly of buds, those of fruit 
trees included The bii’d is not very harmful 
to agriculture ynoper, but its habit of destroy¬ 
ing buds and seeds (including germinating ones) 
m.ikes it a pest to for estry, and still inoi’e to tlie 
gardener and fruit-grower Except on senti¬ 
mental gi’ounds, no good word can be said in its 
favour, .so far as oui' firesent knowdedge goes. 

[j II. A. L».] 

Bullimonfi^y a mixture of oats, peas, and 
mixed gi'airis, sown togc'thei' as a forage crop. 
The custom is conlini'd to ct'itain limited area.s, 
and tin* word is almost olisolete save in those 
di.stricts. [ii l] 

Bullock. — Bull calves which are not in¬ 
tended for stock purposes, and are not fed for 
veal, are casti’ated and reared for the butcdier. 
After castration they are known as luillock 
cal VC'S, and later as year*-old bullocks, <&c. For 
an acc'ouiit of the re.iring and fec'ding of bul- 
lc>c.k.s, .see the arts Cattle, Feeding and 
Management of Store, Cattle, Fattening 

OI , iS:c‘ 

Bulls, Dan|2^erou8. See Animals, Laws 

REGARDING 

Bull Terrier, The. —Tliis most eugJiging 
but unfortunately luiappieclated bi'eed is by 
compar ison witli many cither vaiieties a modern 
picsluc tion. Tliat is to say, bis existence as a 
recogni/A'd variety doc*^ not date* bac*k further 
tli.in till' last cenUiiy, and not, to .speak truth- 
full v, to cpiitc' the' beginning of that The Bull 
Tc'iriei, moreover, exists under tlic' misfoi'tune 
of h.iMiig been .i.s.soci.ated duiang most of his 
c'xistcnc'c' with a cl.iss of human l>eing tliat can 
I scarec'lv be regaldc'd as liaving exeieisc'd a bene- 
licial innueme over’ him, as the dog was mainly 
piocluc'C'd by the supporters of dog - lighting, 
.ind benc'e, not so nianv vi'aisago, to be in jios- 
session of a Bull Teiiier waiS tantamount to 
admitting that one was a sujiporter ot a jiarti- 
c'ular ly objec tjon.ible foim of ic'cieation, whicdi 
uridc'i no possibility could be rt'garded as a 
biMiuh of s])ort 

A generation ago, however, the positron of the 
Bull Tc'iiu'i impioved matc'nally, a better class 
of dog-lcivt'r bc'gan to take an intere.st in him, 
and Ills numliers increased and multiplied ac¬ 
cordingly. A little later on, however, misfoi'¬ 
tune ovei'took the bi’et'd again, as legulatioiis 
wc'ie iiassed whuh jn'olnbitcd the ciop])irig of 
bull tc'iiiei.s’ c'ai.s, wliieli pi.ietic'c^ rightly or 
wrongly, the majoi'ity of his .supjiorters re- 
gar ch'd .IS .1 necc'ssarv jirotection to him from 
the' attacks of othei c.ombative members of his 
r.ice, and since* thc'ii he has giadually lo.st 
gicaind in the estim.ition of breeders 

The' origin of the Bull Tei iier was undoubt- 
c'dly a Jhilldog c'i'o.ss ujion a tc'irier, the lattc'r 
in all pi'obability being the old English vaiietv 
which c'xistc'd a c-eiitury or more ago, Liid which 
formed tlie foundation .stock from wHiich other' 
varietic's have ju'obably sprung. The object 
winch jirompted his bleeders to produce him 
IS not diflicult to see, as they were doubtless 
anxious to obtain a dog for tighting purposes 
which would tom bine the pluck of the Bulldog 
with the punLshing power and the aetivuty of 
the terrier family. The Bulldog of a hundred 
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years ago was rajatlly beconnag useless as a 
fighting dog, being slowin* in his ino\enients 
and more ennibeisonie tlian 1 h‘ was foiinerJy, 
whilst the tenacity witli which lie liolds on 
wlien his teetli liave once met in Ins .idvM‘rsaiy 
was found to l»e a disadvantage in the jnt 
Hence the production of tlie JjuII Terriei 
Originally, no doubt he was a very dillei-ent 
sort of animal to the h‘\ el-hcad(*d, tight-Iippi'd, 
white-coated spetinuMis of th(‘ bived whicli arc 
to be seen at dog shows Indeed he is still to 
be found in faiily largt* numbers in J>la< 
CVmnti y, of a vci\ similar a])pearance t(> tin* 
animals portia^a'd in (►Id pictures of lejiresen- 
tative dogs of man}' years ago. 'Pliese favoured 
the Hiilldog fai moie in a])])(‘ai.inci‘ than the 
terrier, and in fact corresponded v(*i y closely 
to the bull and terrier of the modeln l^^ttelles 
and black (kmiitry The lattei animals aie 


larely of the white coloui, wIirIi is the only one 
that is recognized by the judges at dog shows, 
but foi the most pa it lescinble their amestois 
the bulldogs of the jiast, and thciebv .ippcar as 
brindles, reds, fawns, and picd spc( miens of 
su(h. They are also much thuker in the head 
than the show dog is, whilst many (tf them aic 
underhung, a fault wdiich would leud to the 
disipialification of the latte? 

beyond all doubt the Hull Teiiicr sutlcis 
fioni an inlirmity of tempm wlmh has eaiiicd 
for him a woisc name tlhin he would otheiwiso 
have possessed , but if kepi piopeil} unde? (on- 
trol from yjujipyhood, and pioxidcd that he is 
not encouiaged to fight, the bleed is not so 
unreasonably savage as it is believed to b(‘ by 
pe ►file W’ho ha\e no expeiKUKc of it They 
iiTKjuestionably jiossess inti id tie 

ordinal’}, and .ik* most , 
active dogs, but it must be lonfesscd that at 
best then tempeis ai<* a[it to la- umcit.im, and 
hence they cannot be lei omniended as a geneial- 
jjurpose dog. 

The head of a Bull Terrier should be flat, 
long, and lean, the muzzle showing no signs 
of weakness, but on the coiiti’ary being of excep¬ 
tional strength. The jaws must be level, an 
undershot mouth being regarded as a very 


serious fault, and the ikiii of the lips should 
be tightly diawn ovei the teeth. The (‘yes are 
small, mole of the almond shape than round, 
very dark in coloui, and should be set obliquely, 
whilst the ih(‘(‘ks should show’ no bumps at the 
base of the jaws, but be peifectly smooth. The 
neck is rather long, but it is pow'ciful, and 
should be w(‘ll set on to nicely sloping shoul- 
deis, the ch(‘st is w'lde and the bodv deep be¬ 
hind the shoulders, whilst the body is well 
ribbed up, the back short and flat, ami the hind 
quarters well supjilied with muscle. 

The fiont h^gs aie of a fair h'ligth and heavy 
111 bone, they must show no signs of tuiniiig 
outw'aids at the (dbow’, but be set on widl under 
the body and be absolutely straight, the fe(‘t 
being rather large, round in shap(‘, and eom- 
]).ict Th(‘ tail should be shoit and flm;, and 
flee from < uri, the correct (aiiiage being (piite 
straight; wdiiLst the hind legs liave th(‘ 
h(K ks close to the ground, and tliesi* 
should not be too mu(*h bent. Tin* coat 
isslioitand iath(‘i harsh to the tom h, 
the f.ivourite coloui being puii whit(‘. 
On the suhjeit of weight < onsidei,ible 
latitude IS .illowed, as bull Tci i it*i s now 
scale all} thing fnun about iio lb to oO 
lb Thiity years ago tin* usual (lassi- 
fi(alion of weights was undei Id ih. 
and o\»'i .‘iO lb, the middle weights 
being dis(ouraged, but since then the 
ideas (»f bieedeis have alteied Jjike 
ni(»st othi'i* bie(*ds, the bull Tciiiei 
jiossc.sses a (lub named aftei him to 
])iolc(t his interests (\ sj 

Bulrush {Si'llpan laountnn, b)--- 
Th(‘ biiliush IS a p(‘iennial hci b of the 
»S(‘dgc f.imily, (Vj)eia( ca‘, wdiK h is fie- 
(jiK'iitlv found glowing in iivei, Iak(‘, 
and m.irsh The stems au‘ lound and 
spongy, soinetimi's as thuk as tin* 
thumb, and v.ii vmg in hi ight fiom to H it 
Wi* all know 1 ush-bottoincd chans, tlu’se lusU 
bott<*ms ai<‘ m.ide fioin tin* stems of the bul- 
lush 'Pile finer bottoms aie made fiom tin* 
one-veai old stiuiis, the coaisiu’ bottoms fioin 
the older stems [a \ m‘a ] 

Bunium, the botann.il name of the jilant 
known .IS Iviithniit Set* Kaiciii.nit 
Bunt. See 'PlLLFTJA 

Buntings. 'i'h(‘se small birds ai(‘ dis- 
tinguishi‘d tioiii lim lies by .i notch in the beak 
and a kii(»b on tin* front part of the io(>f of th(‘ 
mouth. "Pln’ie ail’ a numbei (tf n.'itivi’ s]M‘( ics, 
(»f which the ihief aic the ^"ellow Ihiiiting oi 
'S'cllow Ammei {Eudn'iiza ('it>nn'Ua\ and the 
('(U’li bunting (/i viUiana) The foi mei is tlic 
1 ommone.st ioini As the nanii’ indii,it(‘s, the 
\ellow Ammei is kirgi’l} yellow’ in loloui, this 

bieast, with chestnut streaks '^I’his ajiplii’s to 
tlie male cspeii.illy, foi tin* female is l(\ss vi'llow, 
and the streaks on her lii'ad aie black The nest 
IS gcn(‘i"dl} to be found close to the ground in 
a hedge bank, and is built of grass and moss, 
lined by finer vi'gi^talile fibre and horse hair. 
The four to five eggs exhibit an intricate pattern 
of spots and sti’caks of ])ur])lisli-biowii on a 
white giouiid. The species afiects open country. 
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tliough it is fond of the neiglibourhood of bushes 
{ind coniferous trees. The food of this and other 
species mainly consists of weed-seeds and in¬ 
sects, tlioLigli grains of corn are to some extent 
taken, but apparently only those that be on the 
surface of the ground. They are not as a rule 
dug up or filched. The young (tw'o broods in 
the year) are fed entir(“ly on insects The 
Yellow Ammei —and the sjune is true for the 
other buntings—IS not of great importance to 
the cultivator, but is predominatingly bene¬ 
ficial. Having regard to this, and the fact that 
it IS one of th(‘ most cheerful and pleasing 
among our native small birds, it sluiuld escape 
persecution. [.i. ii. ad] 

Bupalus piniarius (the Ihne Loopci 
Moth), a common and serious pe.st of the Scotch 


The open end is generally widened for greater 
convenience in admitting liquids, the closed end 
is much narrowed so as to allow of a better con¬ 
trol in the delivery of very small 
quantities of li(|uid from the in¬ 
strument. 

Hurettes are giaduated into 
either J or c cm , and they are 




m 

4l 

ir 



I’liM* Loojh 1 W nth (lUtpalus pi mat nti,)^ j 

a, M.ilt, h, ffiuiih , (, (litt‘ipill.'ir. d, puji.i j 

pine, occasionall\ .ittackiiig other <.oiiifeis also 
The moth measuies neailv in acioss the 
extended v\ ings, and is bright-fellow, witli daik- 
brown m.irkings in the male, reddish-brown, | 
With black-brow'ii markings in the female. The j 
yellow-green looper caterpillar has three wliite 
lines along the back, and a yellow line along 
each side. The eggs are laid in dune, and the 
young caterpillais aic found in July, pnncipally 
on trees twenty to foity years old. They are 
fully giown in October, and jiupate on the 
gi'ound beneath the trees in moss, &c. Com¬ 
plete defoliation is seldom fatal to the tiees. 
Treatjnetit ~-{l) Shaking dowui and destroying 
the catei]>illars in August; (2) collecting the 
chrysalids in winter, oi raking the suiface soil 
into Iieaps and burning; (3) admitting pigs 
from October to April. Fifty pigs are recom¬ 
mended for 500 acres. |c. w ] 

Burdock, a troublesome biennial weed 
belonging to the nat ord (Vunpositje. Tt is 
described under its botanical name Arctium 
Lappa. 

Burette is an instrument used for deliver¬ 
ing accurately measured quantities of any liipiid. 
Tt consists of a long glass tube of uniform bore, 
open at one end, and closed at the other by 
means c)f a glass stopcock, or of a piece of india- 
rubber tubing enclosing either a glass bead or 
stoppered with a metal pinchcock. 


made to hold eithei 20, 50, or KX) 
c cm ; those of a capacity to hold 
50 c. cm. aie more generally in 
use. In order to test Hie accuracy 
of the graduations the burette is 
calibrated This is done by filling 
the tube with distilled watei at bp ui 
a given tem])erature, then weigh- 
ing the watei delivered by suc- 
(•♦•ssively measiiiing out aciording 
to the graduation the .same volume 
of liquid Any ditleience in the 
weights obt.iined w'lll show at 
onee what collections are neces- 
sai V lor any vai lation in the bore 
<tf the tube In ri'adiiig the level 
of the liquid standing in the 
burette, the bottom of the me- 
nisdis should be taken foi eoloui- 
le.ss solutions .IS the ]joint to ri'ad 
In.in ; to facilitate that, a piece of 
white jiajier is held at the back 
of the buiette. If tlie lupiid is 
i-olouied, the edges wdieie the 
meiiiseiis tou(lH‘s the tube is the 
point taken. Whmi in use the 
burette is clanqied vertically in a 
st.ind, and tlit‘ convenience of the 
in.sti unient is the ea.se with which 
it allow's the ojierator to read off 
at once the cpiantity of liquid 
deliveied There sliould be no 
air bubbles in the tube. For a 
de.scriptioii of the different kinds 
of buiettes the reader must con¬ 
sult a textbook on practical chem¬ 
istry. fii. A n ] 

Burmah Pony.— This name 
IS given to a sni.all liardy pony 
wdiich IS bled chiefly in the hills 
of the Shan vStates. His most 
striking feature is the great depth 
of his i)ody in comparison xvith its length. He 
.stands about 13 hands, and is an exceptionally 
good w'eiglit-carrier, but lather slow in action. 
His legs are .sliort and badly formed, being 
deficient in tlie forearm and thigh, and ‘sickled’ 
111 the hock. They thus contrast oddly with his 
deej) and well-developed body. The Burmah 
m.akes a faiily good saddle pony, and is used 
as a polo mount to some extent. 

Burnet. —This is a perennial herbaceous 
plant belonging to the nat. ord. Rosacea*, and 
to that part of the order whose flow'eis are 
destitute of petals. Its technical name is I*o- 
tcrium Sangvisorha^ L. The stem grows to c. 
height of about 2 ft., and bears leaves of the 
compound pinnate sort, like those of the rose. 
At the end of the shoot thei'e forms in June 
or July a dense l eddish-green spherical head of 
small flowers. The plant is a native of the chalk 


1 From Schllch’s Manual of Forestry By permission 
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hills of the south of Engliuicl Burnet has licen 
reeoniniended for growth on diy, eale.ireous soils 
cither alone or in niixtuie with grasses and 
clovers Tune after time it has been tried and 
found wanting, for stock lefuse. to cat it unless 




Burnet {Potenum SmufuisoiOa) 


1, Calyx 2, Male flower .*{, Heiiiale flower 
4, Ilermaiilirodite llowei 

when pressed by liiinger. ('eitaiiily on dry, 
chalky gnuind, wliere nothing bcttei can bt* got 
to grow, Burnet is worth a ti i.il. [a n m‘a ] 

Burns and Scalds. —These wounds of 
domestic animals aie of laie occniieme fortu¬ 
nately; howevei, when tli<‘y do occur, if at all 
extensive, they jirove (piite troublesome, and in 
many cavses are fatal. According to tin* seventy 
of the burn we distinguish three d(‘gr<‘es' First 
degree, where there is a simple leddening of the 
skin; second degree, wheie tliere is a formation 
of vesicles oi lilisteis; thud degree, wheie theie 
is a complete destruction of vitality of the 
tissues, such as would occiii in i hariing fiom 
direct contact witli flames oi from escajnng 
steam. 

When a large siiiface of the skin is biinusl 
or scalded the animal will show’ signs of fevei, 
shivering, coldness of the e\ti mnities, weakness, 
restlessness, quick and feebh' jmlse, and laboiiied 
breathing. No matter w’hidi agent is the factor 
in the jirodiiction of burns, the lesions aie piac- 
tically of the same natiin^. The site and extent 
of the burn should lead one in the determina¬ 
tion and course of treatment. Bn i ns of the 


shoulder, and those about the region of the 
elbow or other parts where t)n*re is much niove- 
iiient of the tissues, aie grave, and if at all 
exten.sive, treatment will be very tedious, and 
It is often questionable if any treatment will be 
compensated for, even though lecovery does 
take place. 

Treatment should be pionipt and effective. 
If the burns are extensive, the (.onstitiitional 
symptoms should be combated with wlii.sky 
and milk and eggs, or ammonia caibonate, 
strychnine, and otlier stimulants, to prev’^ent 
shock, and a hypodermic injection of morphia 
IS recommendetl to alleviate ])ain. 

In the local treatment of burns wuth mineral 
acids (sulphuric, nitric, or liydiochloiic), avoid 
water, as that will develoji heat, but covei the 
surface with diy whiting or chalk, and only when 
ef1erv(‘sc(‘nce has ceased, wash off w'lth w’ater. 
When the caustic has been a salt (copj)(‘ra.s, 
chloiide of zinc, &( ), appl> bine water oi white 
of egg. If tlu‘ in itant lias been a caustic pota.sh, 
.soda, or ammonia, vinegar .should be tin* lii.st 
apjilicatioii. Ihiins fioni dame oi steam are 
w'ell tieat(*d by lininn'iit mad(* of t‘(|ual jiarts of 
lime w’ater and linsei*d oil (knowui as (anmi oil 
I lo all druggists), and afteiwaids with born -acid 
lotion Blistt'is should be pruked wntli a needle 
.iiid emptied, to ])i(‘\ent tlieii iiqitiii’e and the 
I exposuie of the raw suiface Foi all bums a 
: very good diessing is composed of linseed oil 
< 111(1 lime vvatei, e.n h ilOO })<iits, bicaibonate of 
s(»(l,i KM) )>aits, thvmol 1 p<ii t This is to be 
fieely applied to tin* s(oi(be(l snifaie, <ind 
coveied ov’ci with <t lav ei oi bom gaii/e to 
piot(nt It lioin the <iii [n L.] 

Burnt Earth. Si>e (’i.w Bi kmno 

Burrow. —Tin* tyjin.il i.ibbit buriovv con- 
.sists of a (entral chambei fiom to r> ft bt*low 
the sLiifan* of tin* ground, tioiii whnh acc(‘ss is 
had t(t the exterior by means of seveial tuiiin*ls 
in dith‘i(*nt dii(‘(tions Tin* (hambei is large 
enough to (ontain i*omloi t.ililv the vnIioIc family. 
The tunnel v\]ii(h (*onstitnt(*s the mam (*xit 
starts dovv nwaiiK, but (pm kly tin ns iqi and 
I caches the sin face .it a steep incline. It is as 
a rule consideiably lai’gei than theotln*i tunnels, 
wlm li .serve meiel\ as ])olt-holes in (a.se of 
emergency. A ditleient type* of bunow' from 
this IS the nesting-hoh* of the female This is 
dug out .it tin* c*ominc*ncement of tin* bleeding 
.se.ison, and consists of .in ajiartmeiit, IiikhI by 
tlie female wnth a few leave.s, and fin from her 
ow n body, access to tin* sin face being had 
thiough one tunnel, of wdiich the ojieiiing is 
often c*<iiefully concealed It is as a luh* at 
some distance ftorn the mam burrow’. 

Altliougli the kind of land most suitable for 
burrowing is a sandy lieath or ptat, rablnts 
will, in Older to be rn*ar good ])asture.s, burrow 
m tin* hai(lc‘st soil, and have*. ev(‘n bemi known 
to t.ikc* lip then habitation in a surf.ace seam of 
(.oak Wheie the ground is flat, the buri-ow’s aie 
extiemely liable t(i be flooch^d m heavy rams, 
and (*veiy yi^ar cpiantities of young rabbits 
meet tlieir d(*at]i m tin* c^ai ly summer fi'om 
diowning m tins w’ay. Foxes occasionally m- 
liabit rabbit bin rows, and the domestic cat 
HOC ]nfie(pn‘ntly takes to a w’lld life, feeding 




Bur Tree — Butter 


largely on rabbits, and dwt^lling jiciinanenlly 
in their burrows. 

Artilieial buiT(>ws are easily inadi*, when it is 
desired to rear rabbits eather for sjioit lu the 
market. A diy bank, wherr pleiit}’ nf sun 
penetrates, should be seleeled, and hole.s of 
about an am’s length should be made with a 
long planter*’s spade at the spots chosen for the 
burrows. The rabbits will take advantage of 
these holes, and soon excavate them into Imi- 
rows to suit their* own taste Wher'i* there are 
no natural banks, mounds must be thrown up 
Mr. .1 tSimpson, who has had gri'at experience 
of I'abbit-farming on a large seale at VVortley 
Hall, has given careful diristioiis as the 
manner of making the.si* mounds, wliuh he has 
found most succ(‘ssful. Th(‘y should be t lit iilar, 
abtuit 4 yd in diameter at. the base, and '.*> ft 
liigh The t‘aith of wliith they are made slnaild 
b<‘ dug fioni imniediatt'ly around them, so as to 
leave a treiieh suiioiinding each mound 'I'lie 
sods first cut should bt' tin own \(‘i \ loosel\ 
into the middle to form tin* bottom ol tin* 
mound, and in sneh <i nn.iv as to lease (i<‘M<es 
laigt' enough bu th<‘ labluts to shelt<‘i in bt'foit* 
they h.ive excavated tlitur bin lows AVheii tune 
they an* introibued tt> the mounds tlnis m.uh, 
the hiniows will he i.ipitllv tunnelled out b\ 
the lalfluts themselves If the soil is sin h as 
to allow w.itei to stand in the lieinlu's, dmiiis 
should he m.ide t<>eairv it oil It is imixutanl 
that the moinids shoiihl he evenlv distiibiili'd 
ovtu the jiastuies, .slielt* l iiiav be pio\nled bv 
tin owing luaiulies of tiees on the mounds or in 
the ti enehes j ii s ii h ] 

Bur Tree, Bor Tree, a poiiulai name 
foi tin* Kldei Set* Ih.DKR 

Bush Draining^, kind of (bannng m 
whieh the di.nns aie lilled with tiiishes See 
Drain vok 

Bushel. —Tins is the measine bv whith 
giaiii IS geiieially eonijiuted all <»v«u the Faig- 
lish-s})eaknig })aits ol the woild It (ontains 
1 c ft, Ol gal, and is usuallv i(*feiied to 
as the imja'ind hiishel, to distnigiiisli il fiom 
local measures formeilv in use in vaiioiis dis- 
tiKts all ovei ihitain, hut which now aie not 
only ohsoh'ti*, hut verv seldom iefeiit*d t(* even 
in ionv(*isation by the veiy oldest people The 
tendeiuy at the present time is not only to sell, 
hut to eoinputi* all giaiii on a weight h.isis, and 
instead of selling wlie.it oi other gram .it so 
miieli per biisliel or ])(*!• (piarter, to sell it at so 
Hindi per (10 11)., oi per l!40 lb, or per ton, or 
other waught. T.ikeii into eonsideiatioii along 
w'lth its aji])e.aram*e, weight ])(‘i hushel of an;> 
gram is a xery sab* guide r'egaidmg its ipialitv, 
hut ill other respeets selling grain b\ weight 
in j)iefei-eiii'e to measure is mueh the moie 
s.itisfactoi‘y of the two methods Seed gi*ain 
IS still mostly sold by the Imshel <»i iprarter 
The following IS the weight j>(*r bushel of aver- 
«ige samiiles of the prim ipal grams, feeding- 
stutYs, &e..— 

(iflUINS 

11 ) 1)01 bushel 
4 S to 5 U 
3.0 to 40 

OU to 03 


^9 


Vi LSI, me 


Beans 

(.2 to <;() 

1 )ai 1 

()(» 

J^-ntils 

()‘J to (>.3 


(>() 

re.i.s 

1.2 to 154 

( 'AKEs 

J)<-c<)itu*:ile«l ( ottou-seeil c.ikc 


Lnis<-e«l t.iki 

43 

I9i<l«.e()i tic.ited lotton (iik* 

38 

jM H VI s 

B,iile\ nu.il 

42 

iie.iii 11)1 .il 

Ml 

Cotton s«e<l meal 

.^)1 

nital 

47 

< r.it*. (<|i!oun(l ) 

30 

l‘aisle\ meal 

48 

J{\e )m .il 

32 

Koois 

( .O)ots 

40 

Maii^ol.K 


Sw( (lis 

T) 

Tninms 

43 

J‘OlM»l RS 

Ifa ♦ <( ut' 

8 

Oat stiaw (cut) 

T) 

r.\ I'1U)1)1 CIS, FIC 

Bian (ln‘dt) 

17 

I’.x \\t IX mams ( \\( |) 

40 

J’.t< W* IS ;^i,uns («lg\ ) 

20 

M.ill (oombs 

11', 

S.ilt 

(>5“ 

*e also,lit Winiins and Mk-vst 

RIOS [j S ] 

Butcher’s Broom {/tti'in/ft 

tifcdltis) - 


This is an evei giet n sin ub, indeed tlie only inono- 
(ot vledoiioiis sin nb that is a native of Hritam. 
It belongs to the oidm Lili.ieea* llotanieally 
the ])l.mt IS veiv smgulai, bu its branch stems 
look like spmv leaves, .ind indeed have to play 
the ]).iit of le.ives, as tlie true h*av(*s aie reduced 
to mme .siales It is on these leaf-like hiaiiehes 
th.it the llowei and fiiiit .iK* borne Tbe fiuit 
IS ,i biight-ied beiiy about ^ m m di.iiiieter. 
In tlie south and west of England the })lant 
glows wild on dry sandy land, and to adapt 
It foi growth m sudi habitats the leaves aie 
ledined to s<ah*s, and the hianeh stems flat¬ 
tened out to pl.iv tlu* p.irt of leave*. Butcher's 
bloom IS fie(}uently })l.mled in slnahbeiies 

[a n m‘a.] 

Butter.— Biittei (onsists of the f.itty matter 
of milk with .1 propoition of the other eom- 
])onent ])aits of the nnik, and is produced by a 
])ioeess of dmrnmg milk or eieam till the fat 
globules eoalesd* to form gianules; these are 
c«)llei‘ti‘d and the non-fatty constituents worked 
out as f.ii as ])ossible A small ])ereentage of 
salt IS admissible m pure butter, but if this 
gn*atl> exceeds 1 per cent the butter is called 
s.ilt buttei (\)louring lu.itterand preservatives 
are also added to some butters, but tlieir use is 
not geiieially admitt(‘d The average eoniposi- 
tioii of 310 samples of British butter dealt witli 
111 tbe Board of Agrieultuie impniy (1901-2) 
came out at —water 1,3 Of) per cent, euid 1*02 
per cent, salt 102 per cent, and fat 84 91 per 
cent. 

Water —The standard of IG per cent is now 
fixed as the hunt above which a sample of 


Barley 

Oats 

Wheat 
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butter ‘sliall be regarded as not f'enuiiie until ' 
the contrary is proved’ The watfu* in butter 
may vary from sonu* ::i() per cent us it, le;ivi‘s tlie , 
churn down to about b per cent in very well 
woiked butter The butter fioni diHereiit coun¬ 
tries vai'ies considerably as to tlu* ])ereentajfe 
of water wliicli it (‘ontains, but wln-n* modern 
niftbods are used tliere is little diHitulty in 
reducing it below tin* reipiiied slandaid ot 
1(> pel (ent Buttiu's (‘ont.iinin^ ab<mt 13 pei 
(‘ent watei have the best tlavoiii as a i^eneral 
ule 

The ]jercenta»jje of watei is nmst e.isily de- 
tei mined by w (‘ii^lnn;jj aliout lO ^on of the 
W'ell-samjiled buttei (cut fiom ditleient jiarts of 
the liini])) into a Hat-bottomed disli ])roM<l(‘d 
with a small i^l.iss stiiMM 'Fhe dish is then 
plai'ed on a sandbath o\ei a small Haiiie, and 
stimsl till all sii^ns ot tiothiiiLT (‘casi* Tlie mikI 
must, not bcMMune V(‘r\ blown, and spnting 
must Im‘ avoided by tuiiniu^ down tin- flame 
Aftei eooJiri^ and \\eiL,hin!4, the loss in v\ei<;hf 
will J^ivt‘ the water ill the portion t.iken Mori* 
aeeurat(‘ results ma\ Ik' obtained bv diviiij; till 
constant at 100 ' b.iMiej; hist wei^lied ^ jjim 
ol the l»utt('r in a dish i oiil,ainimj: ijjjnitcd }mmu e 

Wlimi the (‘stimatioii of the « urd and salt aie 
also Ksjuiied, J oi ^m ot the biittci should 
be wci^rhed into a w idc iiioutlnsl ll,it-bott<um‘d 
tlask , this should then be put in the <li \ iiii; 
oven and sli.ikeii eveiy b'W minutes till tin* 
bulk of the water is I'Xp'-lled di Mii^ is then 
eontiniied till a (onst<int weight is obtained 
The fat is He])ai‘at(‘d from the <‘urd and salt 
addin;^ a sohauit (ethei) to the nu'ltecl di \ 
Imtti'i fiom tlie last (‘xperiment , tlie solids not 
fat (pnekly setth', tlie ( le.n solution of fat should 
then Ik* decanted thioiif,di ri tared filtei papei, 
and th‘^ ]>Ioeess r<*pe.lted till no mole bit is left 
in the tlask With piactice, <dl tin* solids not 
fat leniain in the Hash, and ma\ then be diu‘d 
till constant it any curd is on the tiltei jiajiei, 
it should also be diied The dilleienee between 
tlie diy buttei and diy solids not fat, t^ives 
the fat in tlie sample d’he salt should he e\- 
tiaeted from tin* <*ui(l with ho| w'att'i filleied, 
and the tiltrate titrated witli ,i standaid .silver 
nitiate solution, usin^ jiotassium (hioinate as an 
indicatoi "J’he w'eiL^ht ot s.iJt suhtiac ted troni 
tin* solids not fat <ri\(*s tin* (iiid to^u*t.hei with 
a small amount of milk siii^ar w liicli is not often 
determined A iJeti'i miiiation of the total ash 
niav be made in tin* solids not fat '^I’his wall 
i^ive a result sliirhtlv #ibo\e the jieie{*nl.ii;(‘ of 
salt as found by titi.ition, and will Ik* swelled 
l>y j)iesei vatives such .is boi.ix, d su< h h.ij>prn 
to b(‘ ])r(*serit 

PliKsi UVATIVKS should be tested fm iii tin* 
aipieoiis jioitioii which sinks to tin- bottom on 
melting the butter at a low^ tcinpci at ui i Ikuax 
and bone acid an* tin* most common ])n*sei\.i- 
tivcs, and can be tested foi w ith t iii niei n pa]M*i , 
they may also be (l(‘te<tt‘d in the ash bv the 
addition of a drop of siilphurn ai id and a iitth* 
alcohol, w'liich sliould then be lit^lited in .i daik 
room, a ^reen taii^t* in the 11.inn* iiidie.ites 
boiates Nitrates, suljihites, and foini.ilin m.iy 
1)0 tested for in the aipieoiis poi*tion whnli 
separates from tin* Imttei on melting 


The above-mentioned ‘proximate analysis of 
Imttei*’ is most valuable as an indication as to 
tin* way in which tlie butter lias been made; it 
will atlord evidence of over or under working, 
and will also indicate milk-blended butteis 
and ])ickled butteis. 

in order to find out if the butter lias been 
adulterated it is necessary to make a study of 
the physical and chemical ])ropcities of the fat. 

liiittci fat IS ot vi'iy complex com])osition; 
it consists of a mixtine of glycerides, i.e. 
etlieic.il salts of tin* trilivdric alcohol glycerol. 
The fatty acids with wdiicli this substance is 
(‘ombined aie oleic, ])almitic, myi istic, laurie, 
butyrn, cajnon, capi ic, stearic, and cajirylic; 
tlu‘sc aic stated in tin* ordei of tin* jirojioition 
in winch llicv are found in butter fat It is 
liigbh pr(»bable tlicit tin* glyeeiol base is unit(‘d 
with thiee <tt fln*se dillei(*nt .leids ,it one tiiin*; 
ioi inst.iin e, we max haM*gl\(ei \] buti \o-oleo- 
stearate, wlinli would have tin* foimul.i. 

, CH. () Ct) (Ml: 
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()m* of these bitty ai ids ma\ bi* ie])l.ie(*d by 
phoNphoi le .n 1(1 united to dioliin*, in wliiih east* 
wt‘ li.ive ledthin, .1 siibst.iin t* al.so found m 
buttei fat Tr.n es of (holi‘steiol max also le- 
plaiea little of theglxii'iol A natur.il (oloui- 
ing niattei is also piesent 

Saponiln atjon of but 1 (*i bit. o^ciiis (»n boiling 
xxith e.iustn alkali (Jlxceiol m*! flee, <ind if 
sodium lixdiate is us<*d as alk.ili tin* .sodium 
s,ilts of tin* bitty acids xvhith weit* eoniluiied 
xxjth it ai(* formed If an aliolioln solution of 
, jiotash Ol s(*d,i IS used, tlie sa])onifi( ation takes 
j)l.i< e moie e.isiJx, din* juob.iblv to a dilleient 
j stage in the hxdrolysis Alkali (*thoxide, jiio- 
, (luted bx the attioii of tin* alcohol on tin* jiotash 
i or soda, tiist foi ms glx eei oxide .ind esteis, xxliieh 
, a»e afteixx.irds hydi'olised into the soajis, tlie 
, linal jnoduets being the s.ime as xxh(*n an 
, atjucous .solution of tin* alkali is list'd In x it'xv 
' of an.ilxln.il ])io( esses nn*ntn)nt*tl beloxv it must 
j be lemenibeietl that etliyl butviate is xolatilt*, 
jit li.is a fhai.it teiistif })ineaj)])l(* t»dour 'J'he 
! fatty a( ids are .s(*t fit‘i* frtuii the soaps foinn*d 
j bx liytbolysiK, by tieatnn*nt wutb niint*i.'il acids. 

I’he.se fattv a( itls tlifler fiom those ,s(*t fiee fituii 
! the .sa})oniln*atiou .ind a< ithlit .itioii t)f fats tif 
\(‘H(‘tablt* anti anim.il oi igiii in tin* ft)]loxxing 
pai t n III.II s 

Buttei fat yieltls .i l.iig»*r ])i<»)>oition tif vola¬ 
tile, soliibh*, fattx .n ids th.in othei fats xvith 
xxhnh It may be atlultt*iateti, tlin* ehit*llv to the 
pi<*s(*ne(* of biitvin anti e.ipioic aeitls l’t)r 
tin* saint* n*ason, togethei xxith tin* jirt'seiiee 
of eapixln* .iiitl kniiic aeitls, the jirtijitu tnui tif 
in.soiubh* noii-v(Hatile fatty at itls is Itixvei in 
the aiitls obbiined fiom buttf*i fat tlian in fats 
of .1111111,il oiigin The mt*a,n moleeiilar xvt*iglit 
IS alst) loxxei .ind tin* th'ii.sity higliei, akst) tlue to 
tin* pit*.senet‘ of the abttx e-mentit)neil aeitls in 
buttei fat Tin* bultt*i bit is also less eiysLil- 
Inie in n.ituit* tb;in annual fats The refraetiw 
index anti iodine a)).soiption are loxxer in butter 
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tliaii in niarf]janno, dne diiefly to the lower 
proportion of iinsatnrated fatty acids in tlie 
glycerides. 

To Y>i’cj3are butter fat for analysis, about 50 
gm. of the butter slunild be taken in a small ' 
beaker and placed in a water ovcui till melted. 
The fatty layer should bt‘ clear. Turbidity may 
be due to overworking, which may in turn be 
caused by mixing with margarine or other fats. 

In few analytical ^irocesses is a stan<lai“d moie 
necessary than in the deb'rminatiori of the \oIa- 
tile fatty acids in butter; for the errors, as 
shown by Wollny, may be very considerable if 
the ex]iei iment is earned out in dithuent wa>s 
Tlu^ iiK'thod ado])ted by analysts in this couiiti \ 
IS the Ihucheit-Wollny ])iocess, which is as 
follows 5 gm of tin* lujuid, lilt(ue<l, deal fat 
are \v(>ighed into a 300 ec flask (length of neck 
7 to 8 «*in , width of ne< k L' em ); 2 c<. oi a 
soliitnuj of c.iustK soda (i>8 pn tent) in .in 
eipial wiMght of watc'i piesiuxed fnuii the 
a«tion of .itinos|)h(‘i‘i( (aiboiiK at id—and J0c« 
of alcohol (about 02 jxu < eiit) are .idth d , and the 
niiNtuie is heated uiuhu a ietlu\ ttmthuisei, c<»n- 
lU'cted w'ltb the ilask bs a T pieee, l»u fifteen 
minutes in a boding w'aler bath. l>uimg this 
o]iei,itlon tin* side tubt'of the T-piete is pointed 
in an up? ight dii ection and t lost'd w ith a i ubliei 
tube a,nd (lip Aftc? Iiftccn totliiitv niinutc'>, 
wluui the s.iponiti< .itioii is < oiiijilett', the side 
tube is tinned down, ojMUied, and connetlril 
with the tondensei, the top end luing < losetl 
w ith the ell]), the ah ohol is distilled oil and the 
soa|) IS left dl N lOO r< ((t hot distilled watei, 
which has been kept boiling foi titteen minutes, 
IS ailded thioiigh the top end ol the T-picM*, 


sumption of adulteration should be raised. 
This, howevx*r, has not been agreed on, and the 
fact that over 40 ]ier cent of butteis made fi'om 
the milk of six cow's at the Midland Agricul¬ 
tural and Dairy t^illege during one yeai were 
i below this figure shows that such a standard 
1 would not be just. It is, however, a \eiy rare 
thing to get a genuine buttei with a lower 
Iteichert - Wollny number than 20, and this 
could only be where the milk of \ei y fiwv cows 
W'as taken to make tlie buttiu Foi (oninieicial 
butteis, 24 may be taken as the limit, and it 
woll be found that ovtu* 80 ])cr cent wall fall 
between 30 and 20 With m.irgaiine there is 
]u.ictically in* volatile fattv acid With cocoa- 
nut oil, the Jhu) hert,-Wollny figure is about 7. 

With coco.inut oil, although the soluble, viila- 
tilc, fatt v a< ids aie leduced, the insoluble, vola¬ 
tile, fattv a< ids .ire increased. On this fact is 
based tin* Poleiiskc inetliod for tin* detection of 
(oioanut oil in buttei. In fins method 20 gm. 
of givieiol lejilaces the 10 cc of alcohol us(‘d in 
the Ken Inut-Wollnv method A ]>(*! jiendicular 
«oiid(‘ns(‘i is also usi'd After tiltiation of the 
distillate, and washing with a fuitln'i 25 c c of 
distill.iti* and 18 ee of water, tin* insoluble 
fattv acids aie dissolved in alcohol and titrati*d. 
d'liis ‘ n(*vv buttei v.dm*’ vanes fioin 1 5 to 3 in 
buttei, and fi'Min It* 8 to 1 7 8 in ((x'o.anut oil. 

ddn* »stini,itn)n of tin* mean inoh'cul.ir waught, 
insoluble and soluble fattv auds in butter may 
be <nndu(ted in oin* poitioii of butter fat. Tlie 
<‘stini,ition is eoinhn ted .is follows - 

\b(*ul 1 gin of butt<‘i f.it aie weigln'd into 
a ll.isk whnh has been boili'd w’lth caustic alkali 
solution and washed with lioihng distilled watei. 


and tin* flask he.ifed until the so.ip is (Involved 
40 c ( of nor nial siilpliui n acid .ind thiee or foui 
fi.ignn'iits of pumice oi broken ]u])e-stems ,iie 
.iddi*d, and tin* flask at mm* conin*«fed with .i 
condenser' by means of a glass tulie 7 mm wide 
and 15 cm fiom the top of the coik to the 
bend \t a distance of 5 (in .ibovt* the cork 


of al(<»holic soda solution are added, 


and the flask is fixed to an inveited condi*nser 
and lM*ih‘d foi a (piai'ter of an hour Dheiiol- 
])hthah'in solution is then added, and the injiiid 

titiatcd in tin* fl.isk with ^ hydrochlmic acid 


IS a bulb 5 (111 in di.imeti'i. The flask is sup- 
poi'ted on a ciKulai jnece of asbestos 12 cm in 
diameter, and liaving a Jiole in the C(*ntr<* 5 (ui 
in diameter, and is fii'sf heated by a ver v small 
flame, to fuse* the insoluble fatty aiids, but the 
heat must not be sufhcient to cause the Inpiid 
to boil The ln*at is incre.i.si'd, and when fusion 
is com])iete, 110 (_.c aie distilled off, being con¬ 
densed in a Liebig condensei containing a 
('olumn of wat(*i 30 to 35 cm in length, the 
<*ondensing tube of whnh is 8 mm in diameteix 
The distill.ition sliould f.ike tliiify minutes 


ll the jnnk coloui is discharg(*d 

N 

The — altoholic soda solution is made by dis¬ 


solving 25 cc of ;i ."iO-])?*!-cent caustic .soda solu¬ 
tion in alcohol, and making up to 1 litre The 


cleared .solution should be titrated against 


N 

¥ 


hydi’ochloi 1 C acid ev(*i'y time it i*- used. The 
numbei of cc of hvdi'o(‘hloiic acid used in the 
titration of the fiee alkali in tin* flask is siib- 


t?act<‘d from the cc of aiud whicli liavc lieen 


Tin* distillat(* is sliakeii, 100 c c. filtered oft and 
titrat(*d with deci-riormal sod.i or b.ii'v ta solu¬ 
tion, using ]ihenol])hthalein as an indicator. 
Pi'eciselv' the same ])ioceduia- (with tlie same 
reagents), omitting tin* fat, should lie followed, 
ami the amount of dt*ei-noimal alkali reijuired 
to m‘utrali/e the distillate asi I'l tamed. 'Hiis 
should not exee(*d 0 3 c e Tlie v’olunie of deci- 
noi'rnal solution'of alkali used, less the fignie 
ohtained by blank exper iment, is multi])li(*d by 
1*1. Tlie number so obtained is the ‘lleichort- 
Wollny Numb(‘r’. 

A Keielici't-Wollny number of 24 lias been 
suggested as the limit lielow which the pre¬ 


; found e(juai to the 50 c e of alcoholic soda taken. 
! This figiiK* niidtijilied by 2 805, and divaded by 
the weight of butter taken, will give the ]ier- 
< eiitage of ])ot.as]i i‘(*(]uired tor th sajionilication. 
This hgui'e for butter is about 22 7 per cent, lor 
m.irgarine 10*5 ])er' cent, and for cocoanut oil 
2() ])er cent. 

The contents of the flask in wdiich the titra¬ 
tion was j3(‘ifoiim*d ai'c now* wash(*d into a large 
poi'celain basin, and the alcohol driven otf on 
I a w’atei batli. About 200 c c. of lioiling dis¬ 
tilled waiter ai’e now added, ami enough of the 
liydroehloi-ie acid solution to make with tlie 
volume already used m the titration lee more 



4-2 


Butter 


tliun tilt* efjuivalent of 50 c c of (lie alcoholic 
N 

potasli 111 teiiiis of ^ liytlrochlonc acid Tlic 

(Ii.sli iH now licatccl on tlic \vat(‘r bath till the 
insolnble fatty acids float on the surface in a 
clear Ia>ei. A good filter jiaper is next well 
wetted with watei', and the liijiiid fioin the dish 
ponied on, the disli and tin* fatt\ acids (ni the 
paper being well wMslied with liot water As 
an alternative, tlie contents of the dish may be 
transfeired to a s(‘paiating funnel and there 
well washed with hot w'atei the liquid and 
afterwards the washings aie i iin off into a htie 
flask The hltrate (wliicJi should be about a 
litre in volume), oi an alnjuot jiortion of it, is 
now" titrated with tin* alcoholic ])otash, using 
phenol]»hthalein as an indi(*a,tor Tin* total 
eipiivalent in tt‘T*ms of liMlrochloi ic .icid of 
jiotash taken to neutrali/e the liltiate, minus 
the 1 c c. previously added in e\i-(*ss, aic multi 
plied by 4 4, and divided by the weight of 
buttei taken, wdiich gi\es the solubh* fattv 
acids in teims of liutMii acid This foi buttei 
IS about () pel cent, foi maiganiic none 

The well-w"ashed insoluble latt\ acids are run 
fiorn the filter jiaptu oi s(*parating funmd into 
a WHMghed flask, traces w-hich .idhcuc* being 
washed into the saint' flask with Intf alc*ohol 
After ('vapoiation of the .ilcohol, the tl.isk is 
(filed in the wat(*r om'Ii tdl constant 'J’fie ptu- 
centag(‘of insoluble f<itt\ acids found in biittc'i 
IS aliout 5, and in mavgaiinc* tt*) a, in c oc o.i 
nut oil 85 ])ei cent is f<*uiid 

Kor the esliinatioii of the lodiiic' .ibsoi ptloii, 
the lodini* solution must be niixed tin* da\ 1m*- 
forc* This c oiisists ctf t v\ o ])ai ts, of w 111* li t cju.il 
volumes aie tak(*n Part 1 is m.ulc* b\ diss(*l\- 
ing 25 gni c»f iodine in 5(10 c c* of !r)-pc*i-c t*iit 
pure alcohol. I’.iit 2 c onsists of ;^0 gni of niei- 
cunt < hlonde, dissolsed in 500 t <_ of the saint* 
solvent 

0 4 to 0 5 gin c»f fat. is weiglic-cl into a stop 
peied bottle, 10 c c of c hloroloini is used to 
dissoKe the fat, and 20 cc of f{u)>rs iodine* 
solution niixcal as above A blank is sbiitetl 
at tin* same time with 10 ce chloictfoim and 
10 ee, iodine solution Both bcdtlcs ai(* jilac-ed 
HI the dark foi four hoiiis, aftei which 15 cc 
of a lO-pei-eent solution c»f potassium iodide* is 
added to each botth*, and about 2(M) e e of w.itei 
The contents of the bottle's aie now in tiiiii 
N 

titrated with - - .-.odium thiosuljihatc* solution 

till on shaking onlv a M*r\ ])alc‘ c oloui is left 
in the wait<*r OI the* < liloioform , a cli c»j) of .staic h 
solution is then added, and the* titiaticui with 
thiosuljihate (out unit'd till the blue eoloui is 
discharged 

The numbt'i of c.c, of thiosuljihate, niulf ijclied 
by the value of 1 c* e. in teiins of it»dine list'd in 
tlic blank exjieriment, girc's the total amount cjf 
iodine adth'd to the fat; tin* niimbei of cc of j 
thiosulphate similaily multijilic'd, list'd in tht' 
actual exjieiinierit, givt's the weight of iodine 
nt)t absorbed by the fat, and tlu' diftt'ienc e lie- 
tw(‘cn these tw'o gives tin' cjuantity ab.soibed 
This multijilicd by 100, and divided by the 
weight of fat taken, is the iodine absoijition. 


I The stidium thiosuljihate solution does not keep 
I well, and should be standardized with a know'ii 
weight of pure iodine, or with that si*t free 
fitun a known weight of jiotassium iodide before 
, use The mdine ab.soi jitioii for buttei is about 
I 37, foi maigarine about 55, and for cocoamit oil 
about 9 

The most rajiid method for distinguishing be¬ 
tween ]Mirt' and adulterati'd buttei fat, and one 
I which IS very suitabh' for sorting a huge num¬ 
ber of samjiles, dt'jiends on tin' determination of 
the lefiaetive index of the sanijih*. 4'he In'st 
in.struiiK'nt for this determination is the butvio- 
Kdiaetonu'ter madt' by Zt'iss, which consists of 
, two w"ater-jacketed jii isni.s, between whii'li the 
eh'ar buttt'i* fat is jilaeed , a niirroi* rc'fleets the 
light through these', and tin'temjieiaturc*, whic h 
IS cln'cked with a tln'rmometei fixed in the 
in.sti ument, is k(*j)t coii.stant with a stream of 
w.itc'C which flows lound tin* juisms 

'Thc'milh'd head on tin' side* of tin* instiunn'nt 
is oj)t*n<*d, h'tting down tin* bottom ju’isni , the 
instillment is slightly tilted foi w aid, and the 
ch*ai fat sjuc'iul evenly ovc'i tin* sui f.ic e cd the 
jirisiii, it IS tin'll (‘losc'd again, tin* tcmju'iature 
being ad justc'd bv me i c*,ismg oi diminisliiiig the 
stic-am of w.itc'i < >n hM»king thiough tin* I've- 
jnc'c'c* a daik shadow is .sei'ii .icioss tin* .scale* 
The* jiosition of the C‘dgt* of this shadow uivc's 
the s< ale div isioiis A t a tern j»c‘i atui c* of 35 (’, 
gcnuim* biittc'i givc's ,i ic'.idmg bc'twec'ii 43 5 
.iml 19 dc‘gi(*es, while m.ug.mne will give* a 
ic'acbng c»f .iboiit 54 (h‘gii*c's The* leading for 
ccMoanut oil will be* low, about 43 dcgices 
'rin* dc'ii.sitv of buttei t.it m.iv be trikc'ii at 
3,7 8 in .1 8j»jc‘ngc 1 tulic, ,nicl comji.uc'd with 
watc'i at tin* s.inn* tc'lujic iatiiii* 4'he density 
of buttei fat is about 0913, .iiid of maigaiiiie 
about O 902 [.1 0 (. I 

Butter, Marketinf^ of. - rntil icccnt 
time's, maikctmg of buttei has bec'U foi tin* 
most jiait j)i unit i\c* and unnic'lhcMbc al 'bhis is 
jua* tn ally unavoidabh whc'ii butti'i is made in 
a hundicd dith'ic'ut dames, and taken to a 
juc»v iiic nil maikc't in a hiindic'd difleic*nt b.is- 
kc'ts, in half-jiound lumjis clone* uji m a hundic'd 
diffcicnt ways and jiattc in*- Tin* bc'.st w.iv has 
is'en indic.ited leu vc'ai-. .it tin London i)airy 
Shows, in biick-like* foinissiiujilv but c'flectively 
adcuiK'd by- indcnli'd eioss liin*s cjunklv mach* 
bv the c'dgc* of a ‘ Scette h h.iiicl ’ ()ui aim should 

be* to ceflei gcMxl buttc ‘1 in foi ms attractive* to 
tin' juiblie Sec* next, ,lit [.j i* s ] 

Butter, Ornamental. The la st oina- 
nn*nt buttei can have* is fii.st-iat(* (ju.ility, that 
will tnkh* tin* jialatc's of customeis ami m.ikc* 
tln*ni ‘cut and conn* again’ Y('t, feu* all that, 
th(*ic* arc* cc'itain advc*ntitloiis adoinnn'iits that 
jile.ise tin* (*vc*, and c'nhaiicc* the plc*asiire that 
fine* cju.ilitv .ifloids, but- it must be renic'nibc'i*c*d 
th.it nee amount etf cu*naiuc'nt will m.ike buttei 
go down ])lc*as.iiitl> if cjuality is absc'iit T)n*i(* 
is money, howevei, in tin* niake-uji of butti'i, 
and <»f that, not a little. All customers of 
ta.stc* like* thc*ii butti'i* tastc'fully made* uji for 
tin* t.ibh*, but all the* same* they like cjuality 
still more Feu juactual juir])c),se.s, ajiart from 
mere disjilav, the* wav they make np ‘bricks' 
of buttei at the cl.iiiy schools cannot lie beaten. 
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And tins brick style, simply ‘ lierrinj'-boned ’ 
on tli(‘ upper side, with the front ed^e of a 
‘Scotch haiid\ has the triple merits of handi¬ 
ness, etr(‘ctiveness, and ])ackingwith a miiiiniiim 
loss of spa(;e in a basket 

A feature very attractive in the London J>aiiy 
Sliows for many yeai's past has been the class 
for ornamental displ.iys of butter made up into 
splendid nose^rays, shields, itc Some of these 
liave been triumphs of ail, desi^rn, and deft 
modelling. A few have been imh^scnbably 
chaste in conception and exipiisitt* in nianijui- 
lation. Tn so evanescent a substance as butter, 
the effect is only for very few days But as 
thousands of peojjle h«ive seen and enjoyed 
these fhu’al disjilays, and as the whole thing 
has strongly tmided to populaii/e the gentle 
ail of buttermaking, tin* tiou)iI«‘ bestowi'd, 
gieat though it was, cannot be said to have 
been thrown awa\ [.t r s | 

Butter, Statistics of.- -The pi<«luetion 
and eonsnm])tioii of butter in tin* lJnit<‘d King 
doin has b<“(*n the subjts't of ie})eated einjuiiies 
and of somewhat vaiMiig (oinlusions The 
(piantity jnodueed at one lime or another is ot 
coins(‘ gieatly afleeted bs thecuiient values of 
dairv pioduce <unl the dennuid foi milkfoi din*( I 
(•onsum])tioii Tin* <*stim.ites whnli h.ive been 
hax.iided fiom tinn* t<» time as to the«<uisump- 
tioii of butter pel head ot tIn* popiilation l.iigeh 
dejH'ud also on tin* weight given in the (<ih illa¬ 
tion to tin* consuming povvei of the ditlei(*nl 
cl,iss(*s ot tin* (oinmnmtv whose usi* (»l buttei 
\.un*s vvnl(*lv 'Fin* alts(tlute dimensions of the 
national (.•onsnniption ait* not t*.isv to eon^tnut 
fioiii tin* nn*<in of obst*i vat ions ditieiing so 
Midt*lv, as from tin* 5 lb p(*i bead suggt'sted bv 
one anthoiitv as the ])ittl»,ible tjuota ot an agi i- 
cultural laboini*is veailv butt(*i ration, .uni 
the Jb ])t*i head attii!Mitt*d in .mother st.ih* 
as ]nev,iiling in vvell-to (l<» families in towns 
'I'he most leeent and .lutInn it.itiv<* einpiirv was 
tfi.il of .1 (’ommittts* of tin* Koval Statistnal 
Sot n*t V in KtOIf-l In t in>ir i t*ports, and in the 
obst'i'vations siilunittt tl by Mi K 11 Kevv tm 
that occ..sion, ielt*n*net* is n.iturally made to 
some of these older and looser estimatt*s, but foi 
pi.ietnal oui poses it ma\^ lu* nioie useful to re- 
prt»duee the findings of this ('oininittee than to 
set*k to reconeile and e.xplain tin* ditleiing lesiilts 
of e.irlier III v’e.stigafions. Tin* (’omrnittee eon- 
eluded that an av.ul.iblt* .ivt*i,igt* annn.il total of 
l,7:i3,()()(),(HH) gal of milk vv.is piodiiccd ity tin* 
cows of the United Kingdom, and moie than h.ilf 
of this, it was suggested, was tinned into Inittei 
the 044,(KK),()()() gal. so einploved yielding 
I 1 ,{KM) <*wt, or 1()(),()00 tons of butter. 1 )i\ ided 
among the mean pojmlatnui of the period on 
^vhleh their estimates were restisl, 1S{MK1903, 
this gave a home snpjily of H 7 lb. jiei head 
The ascertained fignies of tin* m't imjiorts of 
butt«*r from abioad, :b()0H,O(H) ewT., leaeh a 
fnitln*!' (piota of 0 8 lb. ])er pel son, so th.it the 
Jirobable aggregate of buttei coiisuiujitioii iii 
the United Kingdom is equal to IB,") lb. per 
unit of the population. Tf the home sup])ly has 
been maiiit,aiin‘d, which is doubtful in the face 
of the growing direct di'iiiaiid foi* milk, the head 
rate now available would be iieaily a pound 


greater pei person owing to the iricieased 
volume of imported buttei in the ^cars follow¬ 
ing 1003 

It IS not, however, dcsiiablc to foi get that 
there is an el{*ment of doubt lu all these calcula¬ 
tions, HO far as the shaie taken by our native 
stock in the piodnetioii of butter is eoneenied, 
while definite statistics are lacking of the pro- 
poition ()f the blitter supply whieli Ireland 
fiirnislies to the British (onsnmei The last 
published figures of the lush I)epaitment, ad¬ 
mittedly imperfect as n*gards the trade by 
p.ir(<‘l ])ost, .iiid the sale of small eonsignmeiits 
uiidei 28 lb, wlinb is juesumably large, only 
gave a net Irish (*.\port of some 32,000 tons, 
which would seem too small a projioitioii of the 
100,(MM) tons of liiitish and Jrish piodiiee sug¬ 
gested bv tin* Statistical Soeu'ty’s (.Vuiimittee, 
and it may be necessai v on tins yioint to await 
fulh*i iiifoiiii.ition (Vrt.iitily Iii'laiid has from 
. 11 ) eai ly jariod formed a vei v important souiee 
of the Biitish ( oMsum(*r.s’butter suyiply, and one 
Would have e\])e( ted that tin* d(*velopment of 
hei liade nndei tin* influein<‘of bett(‘i instiue- 
tnui and < o-<»]»ei.itive methods must have* told 
on tin* outfiut 

Much safei giouiid is icached in ev.imiiung 
tin* v<*lunn* and the soukcs of buttei impoitetl 
fiom abio.td Theie w.is .v>me imjiortatioii of 
the kind <*ven (‘aiJv in tin* I.Oth M*nruiy, coming 
<hieflv fiom tin* ('ontim*nt, and in paitienlar 
fiom UnJl.unl A tot.il, it would H(‘em, (►f 
211,(MHJ ( \vt.. was inqx.ited in 4827, and as nuicli 
.IS 331,(M)0 ivvt 111 4 Sol)-- two - thuds of t4us 
b(*ing Dntth — wliile (Jeimai.v furnis4ied t4u* 
next laig(*st cpiot.i BH*tvv«‘(*n 18.'')7 and I8(;0tln‘ 
leeeipts ol fon*ign Inittei nea’ly doubled, ai- 
iiv.iK re.n lung 840,000 evvt 4K*ing recorded in 
tin* latter yeai, and ovt*r a million ewt. was 
i(*(eiv(‘d 1)V 4802 Tins aveiagi* was inaint.iiiied 
ovei tin* sneeei*ding veals, and vvli(*n tin* i“ee(*i})ts 
ot mai g.irine, vvlmli bad be(*n included in the 
total u]> t(> 1880, were dt*diRt(*d in that veai, 
It w.is found we weie ree(*iving l,.^)43,000"(*wt. 
annually of buttei pioyieily so called, besides 
888,0(M)evvt of the commodity known undei the 
otliei designation Since that date tin* lievelop- 
ment of tin* unpoit trade is eh‘arlv recorded in 
the n*tui ns, and the imjioits of butter and of 
maigaiine li.ive been ies}K*etiv ely in round 


IViuhI 4S.s(; ‘K) 
i.sm :> 

„ IH’M; 15HM) 
„ 0)01-7 

Single year OHM> 

„ „ 0)07 


UllttlM 

4,74n,(KKi cvvt 
2 , ,, 
:k270,CH)0 „ 
4,020,000 ,, 
4,;)40,0(K^) ,, 
4.210.0<M1 


Aj:ni:Hnne 

1,127,1 KM) cwt. 
1.17S,(KM) „ 
027,tMM) „ 
072,(MM1 ,, 

1 102,1 KM) ,, 
885,(MX) „ 


The margarine iin])orts liave thus apyiarently 
fallen back to tlieir oiiginal dimensions as 
fiist st'parately I'oeorded, while the buttt*r has 
innliiphed in volume. In 188(i inoie than one- 
foiuth of our inqiorts came from Seaiidinavia— 
Denmark sending 26 yier cent from her own 
ports. France was second wutb just the same 
jirojiortion, and Holland not far belnnd with 23 
jier cent By 180.5 Seaiiduiavi.i -supplied more 
than half of the totiil (.52 6 per cent), and the 
Danish share alone was 41 pei* cent, the French 
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dropping to 16 per cent, and the Dutcli to under 
7 per cent Our Australian colonies supplied in 
tliat year 11 per cent. The growth of the supply 
has not been perhajis (piite so niaiked in lecent 
years, and rather less has (.oiiie in 1907 than in 
1906 It IS apparent, howevei’, that Denmaik, 
after a jiause in its exports of butter, has again 
increased its supplies—sending more than two- 
fiftlis of the whole 'I’lie Itus.sian supply is also 
again increasing, and the jnoduction of Siberian 
butter for export H(*(‘nis a feature capable of 
further expansion ; while the c(»lonial exports, 
which were only pei cent of the whole twenty 
years ago, now usually exceed a tiftli of our 
sup]>hes, the falling otf in the Canadian supply 
being met by large' additions from Aiistialasia. 

The eolJection of pi ices of huttei, so fai as 
domestic produce is conceiiied, is not eas\ , and 
the difhciilty is not c'veii xet w holly surmonntc'd 
in the moie extended tahk's of the weekly 
and animal \alues of agricultuial pioduce siip- 
plic'd hy the lloaid of Agi iciilture Tn a iec*ent 
leport from that olhee it is shown that tlie 
tirst quality of Ilntish butter was piicc'd dis¬ 
tinctly bigber than Danish. The Dritish ijuot.i- 
tions, how'cver, rel.ite to muih 
smaller iiulivulual transactions, 
and represent sales hy the' 
pound or hy the do/c'ii jioumls 
rather than hv tlie cwt, in 
which both the lush and tlie 
Forc'ign trade in impoitc'd 
luitteis IS conducted Jn I90() 
the eipiivalent of the Diitish 
pi ice of 14.S })er Ih is 
])er cwt, ag.iiiist 118.s‘ iki, 
while lush (leameiy buttei 
was put at libs (W In 1907 
lower aveiage values are ipioted 
both for British and Danish 
produce. If any conseciiti\c‘ 
series of huttci values is de¬ 
sired, recourse must be liad to 
the published prices, wliicli aic 
given in ceibiin pailiamcnbiiy 
returns, for the earlier poi tion 
of the 19th century. The fir.st 
of the.sc‘, resting on (piotatioiis 
of purchases at (Ti-eeiiw u h H(»s- 
pital, lun back to 18:i(), and for 
the (oiisiderable jieiiod iij) to 1810 the price per 
(*wq lluetuated somewhat widely. A minimum 
of 67.S. Sd. per cwt w^as lecoi'ch'd in I8i!3, 
and although a (juotation of 98.s pen cwt. w.is 
I'cachcd oil a few' occasions, no ])i icc cxccssb 
iiig lOO.s. pel cw't IS mentioned before 1841 
Thc'i(‘after the vaim's ascertained foi inqioited 
butti'is art* gem‘iall> used, tin* Tiisli snppluvs 
vai'Miig between r)6.s and 96.s. ]>er ewt up to 
18.‘);5 Quotations aftei this date* aie tliose of 
foieign butters, for some time the ju’ues j>eing 
given according to the c(»untry of ougin, and 
vai \ing from 68,s' 4d in tlie case of American 
arrivals in 1894 to a ma\imuiii of iiJ9.s* (jd in 
some (icrman buttei s lei'cived in 18(58. Foi 
latci dates the ofticial (jnotations aveiage all im¬ 
ported butters together, and so high a figure as 
that just mentioned is not again apparent, al¬ 
though prices remained above l(X).s per cwt up 


to 1885. Another set of calculations, made for 
quinquennial pciiods from 1861 to 1885, give 
average values langiiig upwards from l(X)s. 6o?. 
to 110.S. Id?., and dropping again to [Ob'!. lOd. 
After 1886 it became possible to separate butter 
inijxuts from those of margarine, previously in¬ 
cluded, and the prices foi hutter alone have not 
shown gieat annual variation, a value of 10(5.1 Hd. 
per cw't. in 1891-.5 being tlie liighest, and 
1005 lOd. in 189(5-1900 tlie lowest. For 1906 
tlie average pi ice level rose to 1085 '2d. per ( wt., 
and foi 1907 it was 1065 {jd. But as in all other 
commodities where juii'i's deju'iid hugely on 
(\uaUt> theie is ueeossaiily a wide range, and 
for the last two st'asons of twelve months end¬ 
ing 9()th .June, 1907, the ])rice of best Danish 
luitteis W’as (pioted 1195 i)d. and 118.i ‘Sd le- 
speetn ely M uch highei valm's were 1 eiiqiorarily 
leached eaily in 1908, hut the pru c hy tlie 
summer of that ycai has icceded to ll.Ts per 
cw’t [r. o. cj 

Butter-blenders.— For machiiu's to mani¬ 
pulate buttei in e\eiy stage between cow and 
market, the firm of T. Bradfoid & Son liavc for 
a long jieiiod been predominant experts as in¬ 


/ 

i'Dwei Iliittfi woikri 

veil tors and makers. An illustration of their 
‘Armentine’ Buttei - woi kei show's a machine, 
for ]>ow'er, whidi w-ill s(*ive cither as a ‘hlender’ 
of ddlerent butters in largi* export cstahlish- 
ments, such as an' to be found in France, or as 
a manipulatoi of butter fii'.sh from the churn, 
in eie.imeiics whidi an* not uncommon now in 
the Bi itish Islands, especially in Ireland, where 
jiidi'ed llH‘_y an' a snic (pm non. There are 
\aT'ious l\p(^s and si/i's of tlu'sc* instruments, 
fioiii liaiid-]>owei workers to the greatm ones 
that require siidi ])<iw'ei as Ht(*am oi eh'ctricity 
.siipplii's It IS siiflicieiit to say that tlie.se 
butter-workeis are more eflicient in all n‘.s]H'Cts, 
and moie to b(' yirefei n'd from all yioints of 
view, than tlie bare and unaided band of a 
dairymaid Butter kneaded and formed into 
shape by Inimari hands cannot po.ssibly be 
eipial to what the same huttei* would have been 
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if nifinipuhited by butter-workers and ‘Scotch 
hands [j. r. s.] 

Butterbur {Po^tnutcs nthf<iru^\ a jrlant with 
liuge heart-shaped leav(*s lik<* rhubarb, 2 or ,3 
ft. 1)1 oad, densely eoated witli wliite down on 
the lower surfaee, often found ^rrowm^r ,>n nver 
lianks and on moist sandy meadows. It is a 
perennial lierl) of tlie same family as Colt.sfoot, 
namely (Vimpositie Uiidei\i^roiHul tlieie is a 
stout stem, whieli shoots out freely. Early in 
the year, fiom this stem theie f,oows up tlie 
flower-bearing shoot Jliue, tlien, is a very un¬ 
usual ease—the floweis an‘ ])r(Klueed before tin* 
leav(‘s, and this peeuhanty Hutteibur shares 
with its ally t'ollsfoot. This flowei - makinj^ 
slioot bears only ludimentary leaves, at the 
to]) it branches out so as to bear many flowei- 
heads of a nink or llesliy eoloui and about 
i 111 . in bieauth. There is not, as in Coltsfoot, 
one flow(M-head ])er floweiiii" shoot, but many 
flowei - heads. (>ii souk* jilants the heads of 
flowers are arianged (juite loosely, on otheis 
they ar(‘ eompaettsl to^'ethm. 3’he loose heads 
alone make seed ; the eoin]iaeted heads can 
make no .se(*d, but ])ioduee poINui only Jn 
llutti'ibui, tlum, we liave (bstinet male and fe*- 
mah‘ })I.ints, and to ])ie\ent. sjireading by seed 
we haye meiely to lenioye the tojis of tlie fem.de 
])lants in the month ot Ajiiil. Wlien floweiiiijr 
is ovei, th(‘ underj.jiouud stiuns send u[i the 
foliage lea\es for |)ui})os(‘s of food manufai tuu* 
Althou^xli the jilant is called Eutteibui then* 
aie no bills about it: the name is said to lefei 
to the fact that the laii^i* l('a\es wtui* foinieily 
usi*d for vM.ipping up buttm. [a n m‘v ] 

Buttercups. -33iese aie \\(‘(‘ds belonjxniLj 
to the jL^enus Itaiiuneulus and n.it ord Kaiiun- 
eulaeeie. lleiu^ \eiy e(»mmon, they have ie- 
eeived vai lous names, sin li as ('rowfoot, (.Vow- 
toes, cS:e. They abouiul in pastuies, in<*.\tileably 
niinirled NVitli the lieilia^e All the sjieiies aie 
aeiid jjoisoiis, liut then jioisoiious ])iiiie]])le 
belli" \olatile, they cease to be daii"eious when 
dried and in.ide into Inn Many of the eomnion 
buttei<*ups, if biui.sed and bound u])<ui the skiu, 
])ioduee SHveit* inflamni.ition, wdiuh ])ro\es then 
111 itatiii" natui<‘ 

Idle e«)mnionest sfieeies ai e • (1 )(’oim Butter¬ 
cup onv'/esi.s, L), (2) r])ii"ht But- 

teieu}) {[{(tinincithis ae/v.s-, L); (.3) ('iee])m" But- 
teieup {h‘an}f/iculus rt‘f>rus^ L), (4) Sjie.iiw'ort 
Butteri up {HiniuuriiJKs B ) 

1 Corn IhiTTRUenr - This is an eiec't annual 
spe( les freijueiit in eoi iificdds, .ibout a foot liij^di, 
and beaiiii" pale-Aellow' floweis It is easih 
distin"uislK‘d when iii fiuit by its pnchlii 
aihmies If allowed to m.ituie and .sow its 
si‘ed eontaiiiin^jf a( belies, the* (’oi n Butteieu]) 
m.iy become a \erv troubl(*some ])est 

2 Upriout Buttkiumti’. — ddiis |)ereiinial i 
species IS \eiy eominon jii meadows and pa.s- 
ture.s, and varies in hei«,dit fioin 1 to .3 ft. It 
seeds freely, and sliould be kept down to pre¬ 
vent sjireadiii" by ‘.seed’ 3die flow’ei-stalk has 
no ribs and furrows like tlie next species. Care 
sliould be taken that this Buttereu]) is not 
allowed to fruit near tlie hens, for poultry 
jack off the seeds and are sometimes poisoned 
thei’cby. 


3. CiiELi-iNo Buttercup.— This is another 
perennial Buttercup quite common in damp 
msturc and aiable land, wdiich sjaeads rajiidly 
by means of its lunners, m tin* s,ime way as 
a sti.iwbeiry In this sjiecies the flower-stalk 
has iib.s and furrows. 

4. Speaiuvort Buttercup --This isa])oisonoii.s 
plant I'ommon in marshes and diUlies ddie 
stock should not have an ess to this daiif^eious 
jioLson. ddie le.if is not (om])oiiiid as iii <in ordi- 
nai;y (’lowToot, but all in om* ])ie( e, and has 
tin* shajie of a lance Tlx* flowei akso is iiiiich 
smaller than in the oilier .s])eeies 3die lanceolate 
h“af and the small \ellow* flower sulhee to dis¬ 
tinguish this poisonous marsh plant 

[a n. m‘a ] 

Butter- extractors. — Butter-extrai tors 
.aie a hypothetical combination of .se]).iratoi and 
< burn. At jnesent the |)ossibility of pioducin^ 
butter ))uiely by mediani.sm lias not Jevealed 
itself, although who shall say that a iiiaLliine 
will not yet be iiixented to milk cows, se])aiate 
milk, and churn butter, all in oih‘ continuous 
pioce.ss'^ It IS difficult, how’e\ei, to di.s(*ei ii .iny 
ailvant.igi* to actiiie of impoitame sufficient to 
make it woitli any medianu lans while to iinent 
and eonstriu t. a madniie so costly and so com- 
])luat(d tliat its sale would piob.ibly be \eiy 
limited indeed d^'lit* (.leaiii si‘])aiatoi has done 
much to ie\olutioni/e buttei making so niuib, 
indeed, that there set ms littU* oi nothing for 
;i biittei extiatfoi to do that is woitb dtang 
'file .sepaiation of cie.im fioni its rnilk, its 
matrix, is ,i j»o(<*.ss whidi, in tlx* old w'.iy, 
was puiely iiatuial and automatu, .iiid in the 
new' w'av is ])(‘ifoimed mta haiiie.illy in a w’ay 
that leaves little or nothing to wish foi moie. 
It IK ,i ])iocess, too, th.it lt‘nds its(*lf W’ell to 
methanical ])re( ision, without .my misgiNingof 
li.irm as a .st'qm*!. But this is not the (.ise in 
respect to the sejiaration of buttei fiom t ream, 
a jirocess which needs tin* dan \ maids eye, ami 
taieful modifitation frtaii time to time, in one 
way oi anothei, as e\]u*iliemy suggests It 
sceiiis si»mewliat futile, theiebae, to exjiec t a 
im‘diaiiism to ])eifoini woik that leipnri's care¬ 
ful niaiiijuilation and \aii.ttion in different ])oi- 
tions of till* pioce.ss [i P .s ] 

Butterfly. —Tlie butt(‘iflit*s belong to tlio 
older of ni.sects Ta*})idoptera, llie geneial 
diara<*teis of wliidi aie (oiisidi‘ied in the aitide 
on Entomou<hj\ 3'liiee s])(*i les aie of agii- 
(iiltuial nn])oit,ince in Britain, the huge and 
small white bntteilly, and tin* green'\enied 
wliite 'Plie.se aie tieat(*d in tlie ait Binns. 

Buttermakingr.— l^Iilk is one of tlie most 
<om])le\ and niteiestnig fluids ni iiatuie jiei- 
ha})s moie complex than any othei—and accoid- 
nigly an ait di'voted to the manqmlation of it 
into foi ms so dissimilar fiorn it as cheese and 
butter must be greatly de])endent upon the jiio- 
gre.s.s of .science Bntterni.-iking i." tberefoie 
to-day' a more eoni])lex process tliau it was in 
tin* pre-seu‘ntilie ages. 

It will b(‘ seen by reference to the article on 
milk (see Milk) that among otliei constituents 
It contains on an aveiage about .3 75 ])er cent of 
blitter fat The object of ‘cream raising’, .so 
called, has alw'ays been to sepaiate the butter 
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fat from tlu* milk as completely as m,i\ l>e pos- 
Hible under the circumstances, in ordei to facili¬ 
tate its manufacture into hotter. This huttei 
fat cannot, howevei, lie entirely separated fioin 
the milk, even by ini'clianical means, the move¬ 
ments of some of the jjflobules beiii" moic or 
less erratic. Some of them neither ascend iioi 
descend, whilst the ^reat majority iis(‘ toward 
the surface when milk is at lest in a pan It 
has been observed, too, that a few globules 
actually giavitate slowlj downwards, and this 
IS very remarkable 

Until less than a f^encratioii a^o cream 
raising was (dlcctcd only by means <tf gravity; 
the ci’cam, being the lightei, rose to the siii*- 
face, and the skim milk, being the heavier 
por tion, settled under the ciearii The difler- ■ 
ence of 4 per cent in weight Ix'tween milkless J 
cream and <aeamh‘ss milk serves t«) .sejiai-ati* 
the one fi‘om the otlnu*, when both are un- 
distiii bed for a day. When the sepaiation is 
siifhcK'iitly advanced, the cream is iemov(‘d 
by a skimmiiig-dish and put into .i crock or‘ 
othei vessel foi a few days to r ijieri All this 
is as old as civilization, but it still ii'Ui.iins in 
foi’ce in many home daii’i(‘s During the last 
generation or so much riioie jirogiess in buttei- 
luaking has been made th.in in all ]n<‘\ious 
time Tins is laigelv dm* to liiaval’s invention 
of the cream sep,iiatoi in IH77 Siiue that 
turn* the cream separator has undergone vei\ 
great trainsfoi mat ions and ini]irovements, and 
in conseijiienci* the art of Imtleiimiking has 
bei'u r«*volutioni/ed See aits ('ukvm It \isim. 
and (!iik\m Secahatino. 

'The piogi(*ss of scnuitific butter making has 
lieen e.\])e(iited by aiiotliei disiovcry of the 
gi’catest im])ortance in butt(*r dairying, wholly 
<lifh*rent alike in ch.iiaiter and influ(*nce dins 
dis(overy lel.ites to the ferment-piodming b,i<- 
teriiim which is known to s( k'ik e as tin* Jldcillnts 
larticus or milk baiillus dins bacteiiuiii hnds 
in milk tin* most suitable held loi its .ictivuty 
and its dejnvdatioiis, whuh, until leiently, 
w(‘ll within oui' own day, wen* not i out I’ollablc 
liy the dair ymaid h’oi’, it must be boi ne 
in mind, tin* })iesence of the fei nient in the 
dairy in the milk, indei'il, b(*foH* it ctnnes 
inside the daiiv—is uii.ivoid.ibie but at the 
sann* time the leirnent. is a necessity, alike in 
cheesernakiiig as in buttei ni.ikmg, and the best 
products oi the dan v iiianrs ait (le])en<l to ,i 
much gicater (h*gie(“ than is (oiiiiiionly uridei- 
stood on the co-opeiation of the Ihictlhf.s Idcttcas ^ 
in the work ol the d.iny. lb])eniug b\ iiie.nis j 
of ‘pure cultures’ of the l.ietn*-.leid baiillns, 
technically cal](*d ‘stailei’, is tin* .sc lentihc 
form of ripening, and natural ri]>eiiing the ^ 
unsciciititic. dliat is to say tin* foinn*i is' 
pleeisc . 111(1 unvaivnig in action, jiiovaded tin* ' 
sta,it(U* has lK‘en e.iiefully ])iepaied dlie ‘pure- | 

< ultun* staitci’ is obta-in.ibh* liom some of the i 
daily schools, in a condition to be relied on foi 
W'ork in a jiriv.ite dairy. It is ])iep,ited for 
us(* by being well stii*re(l into past(*ui iz(*d milk, 
and ke})t at 80 K until the milk has bi'corne 
sour A portion is then used to i ijren (*i(*am 
that aw^aits churinng, and the l(^st is put into 
other pasteurized milk for sub.secpreiit use. In 


I this w^ay a startci' is held leady foi use any 
dav; but as by repeatedly inoculating fresh 
I lots of jia.steui’ized milk the starter s<*erns to 
I weak(*n somewhat, it is considered good jirac- 
tice to obtain a fresh supply of pui*e culture 
lioiii the dairy school whenever the starter 
shows obvious signs of weakening Whenever 
, a starter is found to be t(*o f(*(*ble to do its 
' work cllcctively, the next lot should be made 
somewhat sti-onger by tin* infusion of a largt*r 
(piarititv of jmre culture into a given quantity 
of pastt*urized milk. 

It is ess(*ntial that dairies should be kept 
as clean as possible and well ventilated, in 
oidi*i to jirevciit the intrusion of iiv.il liac- 
t(*ria w’hich can do no good and may do much 
har-m. The lactu-acid ba(‘terium is the only 
(»in* that can b(* safely admitt(‘d iii.side a dairy 
Should any^ othci obtain an ('utraiice, suriej)- 
titiously Ol other wuse, it must be expelled; and 
only c leanliin*ss, limcwashing, ventilation, or 
disinfection can expel it As a g(*n(*ial rule, 
cleanlinc.ss, syst(*niat.ically emjiloycd, will be 
found sulhcnmt if the dairy is situated where it 
can be often v(*ntilat(‘d with good an. 

(learn cmeiging fiom a sepaiatoi at a t(*m- 
j)ci«itnr‘(‘ ol ab(»ut 100 ' K. moie oi leH.s, may be 
cooled down to about (i.")'' oi (>8 F, and the 
stai'tei added to it for ripi'iiing cShould the 
(rvam hava* b(*(*n it'duced - as in tlu* d(*ep-setting 
system — to fie(*/ing-])oint, it. would rerpiire 
warming ii]) to (18 c»r 70 . but its npeiiing 
would b(‘ slower tlian that of eie.irn whi(*h had 
in»t b<*cn biought. b(‘lovv (m' F, and its liut- 
teiv llavoui would not be* so w(‘ll devclojied 
Wheic*as a low t(*mp(‘iat m e for ci earn-raising 
w.is considei<‘d less than thiity yeais ago to b(* 
a good thing foi th<* eieaiii, inasmuch as it 
(hc(kcd tin* (h‘V(*lopm(*nt of aiidity—lactic, 
butyric, oi any othci - it is now pr(»})(‘ily con- 
[ si(h*i(*d a dis.idv aiitagt* 11i(‘ie is no net'd now 
to (hc‘ck tlu* development of acidity' in (U'.iin, 

^ bee.iusi* the iiitiodiu tion <tf a. staiti*!* givi*s jue- 
cedeim* to the one l(*im of a( id- l.iclu a( id — 
which is indis]M nstible, and it quickly bccom(*s 
]>i edoiimiant, piopcily ii]K‘mng the cieam foi 
tlu* churn 

11 must Ik* 1)01 ru* in mind t hat nni qx ned ci ('am 
yields butte*! that is rnoic oi h'ss insipid, and is 
oft(*n ditlieult to churn. The r ijM'iimg of cic*aiii 
in.ikc's (huining a shoitc'i and j>li*asantc'i ta.sk, 
w hi< h IS ,i m,inif«*st adv'ant.Lgc* And as the full, 

Iich, mellow ll.ivour* ol buttii is now undcr’stood 
to be in part owing to the (h'va'lojunent. of lactic 
.icid in iieain, this jiarticuhii baeti*riuni jiei- 
forins doubh* dutv Tlu* jieiiod during whic‘h 
iipening must be at work will vary accoiding 
to (ir( iimst.inees, rcl.iting chiefly to tc*mj)(*r’atuie 
and to the (jii.intity of stait(*i empl(>v(*d Hit* 
degiee of ript'iiess may be d(*ci(h*d bv taste and 
snu'H of the eieain An c\]»('rt butt(*imakt*i 
IS seldom at a lo.ss to form an ojiinion on this 
important ])oint Jn oid(*i that all the cream to 
be chill nc'cl .it any given time m.iy be etpially 
i*ipe thioughout, it is ('X]n*du*nt to stir the ci’cam 
now and .igaiii w'lth a wooden rod (1(*am so 
tieated will be iqx* for the chiiin in twelve or 
fourteen hours, and will i(*(juiic from ten to 
thirty minutes’ churning, for cream doe.s not 
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always ripen uniformly tliroiigliout unless clue 
care is taken [.i r. sj 

Altliou^r}) it IS generally eoncedt^l that the 
finest (juality of butter is made fiom pasteur¬ 
ized sepaiated eream ripened witli a eultuie 
starter, the older methods of iipening and 
churning whole milk and hand-skuiimed ei(‘am 
are both favoured in s]jecial (iicumstam <\s 
The churning of sweet cream is also piactised 
to a limited extent 

Whether butter should be made from whole 
milk or cr(‘am depends on ciicumstances. Both 
systems have been (‘Xtiuisively practised in the 
past, and though the churning of whole milk is 
still a common practici*, the cliurning I'f cream 
may now be (*onsidered th(‘ ])iiiicipal method of 
biitteimaking. Wheie laigc quantities of milk 
are. being handh'd, laboui is s,ived, and space 
in tbe dairy or ta(toi> conseived, b> using 
the s(‘parato], which immediately ieduces the 
iiiatei lal to be used to about oiK*-lifth of its 
oiigiii.il bulk. The loss of fat is also rediu ed 
by its use. On the faim, how(‘\ei, esjieciallv 
\\hei<‘ th(‘ie is a demand for butt(*rniilk, whole 
milk may be churned to ad\ant.ig(‘. 

l'lu‘ followdng pi.ictual iiisti netions should 
be thoroughly giasped b\ the student in the 
alt of buLttu'iuaking. As h.is bi'cii ])ointed out 
above, the cream which tomes fiom the sepa- 
i.itoi at a temperatuie ot not less than bO K 
IS lapidly cooled dowui to about b.V’ when the 
necessaiy amount of st.irter is addtsi to it 
Kipening is best dtuie in gla/ecl e.ii theiiw’ai t* 
cioi’ks or in eiiaiiH'lled vessi'ls. All vessels 
should be thoroughly s< aided befoie being used 
The iipening room should be well ventilated, 
and should not be directly ex]josed to sunlight, 
which has a bleaching ellect on the cream 
During very h(>t vveatlKM* it may 1 m* kejit cool 
by o])ening tbe windows and hanging a wet 
ninslin cloth acioss the apeitur<‘s If tin* < l<>th 
is a Howled to di]> into a vessel of «*old watei it 
will prove eipially (*tlective in cooling the an 
and keeping <Mit dust U'ln* most tavoiiiabh* 
iqiening tem]M*iatuie is fnuii (It) t(> 74'. 

The (juantity of staitei to be used vanes 
within wide limits, de])ending on tbe <jualit_> 
oi vii uleiiee of the staitei itself, on the s(‘.ison 
of the yeai*, and on the time to be .illowed for 
ripening, le.ss being lequiied when the st.iiter 
IS good, wdien tlie w’'(*athei is waim, and when 
the ripening ]x*iiod is long. A ([uantity equal 
to from to 5 pei cent of the cream to be 
iij)(*ned may be taken as a fair aver.ige, but 
i*nougli must Im* added to have the cream jiro- 
])eily iipem‘d wdien it has to be chin nod The 
rudiness of the cieaiii lias (onsiderable etiect on 
the Iipening pioc(*ss Only the serum, ]>rinei- 
jiallv the milk sugar, undergoes altei.itioii, and 
if the jiercentage of fat is t<M) high an t*ven 
ripening is never got (dvaiii containing about 
iiO pel cent fat is p(*rhaps the most suitabh* foi 
buttermaking, though it will iipen niiely with 
anything up to or 37) per cent fat. Bi’operly 
ripened cream has a uniform cimsisteiicy, is free 
from any a})pearance of lileaehing or otlier dis¬ 
colorations, and has a pleasant acid taste. It 
shows acidity, when tcsti'd by the acidiiiietci’, 


eipial to about 0 o per cent lactic acid. It is 
important to stop Uie rijiening jirocess at tlie 
proper time, and this can be done by low'(*nng 
tin* tenijieiatuie, but if possible cream should 
be churned immediately aftm it is piojierly 
iipeiied Butter got from partially ripened 
Cl earn has ni'ithej the full flav'^our or that got 
from weil-i ip(*ned cream, nor tin* chai acteristic 
(leamy flavoui' of that got from sw'cet cream. 
On the other hand, if the cream is overiipe it 
gives butter that becomes lancid very cpiickly. 
Another great objection to ov'erripening the 
Cl earn l‘^ that the casein forms small w hite 
spe< ks of cuid that c*annot be sejiarated from 
the butter, and buttei containing these will not 
keep longer than a few days 

Where, a s(*j)arat()r is usi*d it is advisable to 
iqieii the cieam from each separation in a sepa- 
late ve.ssel, but it is impossible to do this wutli 
hand-skimmc'd oi gravity cream, and conse¬ 
quently it IS moie dillicult to secure an even 
Iipening with giavity cream than with sepa¬ 
rator <*ieam. An interval of at least thirty-six 
hours must elajxsi* b(*f()ie the wdiole of the cr eam 
<an be removed from the inilk by liand-skirn- 
ming, and in that inteival many bad flavours 
may be develojied This is the chief cause of 
a lack of unifoimily in tin* ljutter made from 
< r(*am got in tins way As soon as the lust 
cn am is ieniov(*d fimn tbe milk it should be 
])ut inlo the ripening ve.ssi*! and the starter 
added The lemaining cieam is added at inter- 
v.ils, and th<“ whole w(*ll stiiied f(U‘ the reasons 
ali<‘.idy (‘xplained No new eie.im should be 
added kitei th.in twelve liouis befoie ehuiiiing, 
as a mixtuie of vvell - 1 i})en('d and jrai'tialiy 
iipeiied eie.im <*an nevei give the best I'esnlts. 

In the iqiening and (‘hni ning of whole milk 
a few' points <all for spt*eial mention Whole 
milk is usu.illy set for ripening in large, oak 
<.i.sks immediately it is diawn fiom the oow's. 
It leipuies fiom foity to sixty houis to iipeii, 
and enough staitei, sav *2 ])cr cent, slioiild be 
added to give a niee, thougb not t<M) firm, coag- 
uluni in tbe de.sired time The starter is well 
stilled into tbe milk, and a few hours latt*r the 
(leani which lias ii.scn should bestiired down, 
but after that tin* milk is l(*ft untoiuhed until 
It IS ready toi ibinning. On no account must 
the ])aitially iqiened milk be stiried, or the 
ca.sein will settle out in the form of cuid, i-airy- 
ing mmli of the fat with it. Shortly' before 
chinning, tbe milk is biought as n(*ai to the 
churning teinjiciatUK* as jrossible. Tins is (*ssen- 
ti.il,as little or no watei is added to milk in the 
elnii'ii. JVlilk IS quite suitable for clinrning 
w'lthont the addition of waiter, and moreover 
much added water w'ould s])oil the (juality of 
tlie buttermilk. A higher cburniiig teiiqiera- 
turc IS lequned for milk than for cr(‘am, v'ary- 
iiig from 58" to f>5". A longer time is al.so 
leipined for churning, tw'o hours or moie being 
ncces.sary. Apart from these jioints mentioned, 

I the remaining steps in the jirocess ot biitter- 
niaking are. ])ractically the same for sejiaiator 
cieam, gravity cream, and whole milk. 

Tlie elnirii, of whatever type (see (hiuuxs 
AND CiiuRNixo), IS tlioiouglily scaldcd and then 
cooled to the cliuining temperature as a pre- 
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liiiiiii.ii y operation. The ei’eani, Mhieli is usiicilly | 
too thick for churning, is tluui chlutecl with j 
w.itei* and hioii^ht to the projjer teiu])ei-atui-e j 
Tile ehiirmii^ teiiipei.itiii (* vanes u ith the I 
Hea.son of the year, the (oiisisteiiey ol the eieaiii, 1 
tli(‘ lactation peiiod of the cows, the hreed of ! 
cows fnuu which the cream is eot, .ind the fee<l- 
iii^ Used It may lx* ]>ut at fi’om is' to 
.icioidiri^ to ciicnmstaiK-e.s A lower (huiiiin^ 
temjx'iature is leipiired in snmmm* than in 
winter, while the milk of .Ii'rscy and (TiieiTisey ' 
<‘ows can he chunied at a lowei tenijicrature j 
than that ot Slioithorns oi Ayrsliires, h(‘cause 
tile hit exists in it in lari^ei j^fohides and these j 
coalesie nioK* leadily ('leani fiom newly j 
C.ll V ed c(i\vs chnins easily and at a low tmii- ' 
peiatine, while sik h fooiis as cottmi cake and 
linseed <Mk<‘ show the ('fleet of feedini^ vei \ 
wi'll, tin* hann'i ^o\in^^ hal'd Imttei lecjiiirin^ 
i hii^h chninimj: t<'nip('r.itiiie, and the latter 
soft Imtti'i leiiiimno a low chuniin<r teiiijreia- 
tuK' AfU'i' tin* cH'am has hc'cii piep.ii(‘d the 
hiitt('i colour' IS added and tlioi'onirhly ineor- 
porati'd The (piantity to use must hi* iriiju- 
lated h\ the natuial lolour of the fat and liy 
tin* market demands, hut om* t('aspoonful to 
T) or () pil of I r(‘am i^ives a f^ood cohaii The 
(ohiui Is addl'd to Cl (‘am hefore churning is 
h(‘oun, hut whole milk must h<‘ (liuined some 
little time hefore it is added, to hii'ak up the 
coaguliim ,ind allow it to heconn' iiicoi jior.ited 

Tlie tiiiK' i(‘(pni(‘d to (hum cri'.iin may \aiy 
fi'om tvM'iity minutes to .in Inan, according to 
the tf'iiipei.ituie, <|U.iiitity heing chiiriK'd, cAi , 
hut it. should seldom ('\ceed tin* latter time 
unless with \<*i y l.ii'ge (piantities If the cieam 
IS ‘sleepy’ oi the huttei is slow' in c<»ming, tin* 
t(‘mp<*r.ituie is raised slighth hv adding a little 
wai'iii w.it.ei, whn'h will usually causi* tin* hutti'i 
to appeal* in a shoi t^ time, hut watei at a tem¬ 
per,it me of ov('i' Hf) must in'Vei he a,dded to tin* 
chuMi ol tin* textui e of the huttei will he i uiiied 
An e\pei t ( hui nei c.in alwacstell hv the sound 
w Ill'll the huttei is hegimimg to foi m, the spl.ish 
of the cie.iin sounding iinne shai]) and w.itci'V. 
When tin' huttei' IS hcginning to show a (h'( ided 
g!*ain a little w.itci is added-the hieakmg 
wat('i’—at a temperature two or thiei' (h'gn'cs 
Iowan tliaii the < hmiiinir tenipei'.ituci' d'he 
chuining IS tht'ii continued until the huttei is 
jiroperlv foinied It is often found ad\i.s,ihle 
to add the hi caking w.it«*i ,it two or* three times 
I'athei tlian all .it oin (* Onh cnd-o\ei -end 
chums, or thin ns of a similar t v }3e, gi\e gr.mie 
l.ir hutt(*r, and if the hutft'i has Ikm n pio])erlv 
maiiagi'd the gi.iins should lie like i.ither lalge 
tin nip s('ed in si/a "Idle chief .nh.intake of 
having tin* huttei gi.iniil.'ii is the e.ise with 
winch it can h<‘ waslu'd fiee fiom .ill fr,'n*("' of 
hutterniilk, its k('(*ping ijiuilities hi*ing coiisi'- 
cpiently im])i‘ov(‘d 

As soon as the butter' is propeily foi rued, the 
hutterniilk is inn off’ and the hutter w.ishi'd | 
once 01' twice with water a dcgi (*e or two lower i 
in ti'inperature than the hieakmg water list'd ^ 
The ]irocess of w'ashing is veiy sim])l(', the water' 1 
being put into thecliui ri and tin' cliurn rexolved 
a few tunes The water* is then run off and 
more added. A strong biane—about I lb to 
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•a gallon -a fi'W' dt'grt^t's colder tlian tbe washing 
w.iter may he used for the last washing, the 
huttei being left in it for ten or-fiftt'en niiiiutt'S. 
'riie huttei i.s tin'll r emoved to the huttei-wor ker', 
w'liieli should h.ixe ht'en previously scalded and 
eooled, and kept dani}) by lilling it with water 
or hnne and spreading ,i wet muslin ov'er the 
I'oller The huttei should never he woi ked on 
a dry huttei'-worker'. The dt't'ply fluted I'olh'i' 
of the w'oiker is then ]>.issed over the butter a 
suflicient number of times to reduce the mois¬ 
ture content to about ]::3 ])er cent. To do this 
witliout tuiniiig the hutt(*r into a gi'easy mass 
letjuii'es considt'i'ahle skill, and to fa< ilitate the 
iemov.il of the moistnit' the worker' is wuped 
(by after each tni’ii of tbe I'oller. As soon as 
tin* huttei has been properly w'oiked it is 
wt'ighed, wliile still soft, usually into lialf- 
pouiids, and rs made up for the market into 
hi n ks, roils, or pi mts 

If the huttei li.as to he ])()\vdei'ed or salted, 
the s.ilt rs added .iinJ tlioioughly incoi'[)oiated 
(luring the ])ioi(*ss of wor-king The salt is 
addetl graduallv, and after the butter has been 
]iaitially woiked it is left for half an hour to 
allow it to IxMonn' tinnoughly melted The 
woiking IS then <om|)i(‘ted, and if piofieily 
managed tin' salt should lx* evenly distiihuted 
thioughout the whole m.Lss, and theie sliould 
he no a|>pearanee of stie.ikmess rrne-graiiied 
salt is the most siiitahle lAu* ])owdeiing, I oz 
of salt to (‘at h }>ouiid o( huttt'i gives a nne 
fl.ivoui, whih* foi salting, \ o/ to eath ])ound 
of huttei is einxigli ; hut the amount of salt to 
, use must alwavs he it‘gulated hv the m.iikef 
; dem.inds Pnwdeied huttt'i is usually iiiai keted 
' ill the .sann* w'.iv as fK'sh hiitt(*i*, hut salt(*d 
huttei is p.u k('d in hulk into (.rocks, kegs, or 
hoxt's In ])aeking sailed hut1('i it is esst'iiti.d 
t(» ]>.i(k fighth, le.iMiig no ail sjraces eitlx'i 
round tin* edge's oi in tin' mass of the huttt'i. 
It IS louiid sin h .111 sp.iees that salttnl huttei' 
fust heeoines i.unid S(‘e .dso aits Pastkiuu- 
zv'i’ioN, •SrvinhKH, Ciiiuns am> (’hurmno, 

CUKAM hviSlNti, Ac [j. Ol ] 

Buttermilk. Huttei milk is tin* inpiid 
poitnui left aftt'i thuiiuug milk or ci'eaiu ft) 

. hutter It will diflei in taslt* and eom|rosiLion 
I .nioiding to tlie iiatuie of tin* Inpiid churned, 

I hilt has in geiiei.il a tom position tlosely n'st'in- 
. himg that ot skim milk If the eie.im or milk 
i nx'd for (huiiimg is slightiv sour, as i>, geiie- 
i.dlv tile t.iM* in tills eoniitiv, the hiitteirnilk 
will (oiitain l.ietn at id, >\ fact whnh mav to 
some extent .letoiiiit foi the In'.iltll-giv 1 iig (jua- 
I lities .ittiiluited h\ some to hiittei nil Ik as a 
hexeiage The (listinetixt* flaxoni and smell of 
huttei milk .IK', howevei, (putt* difleieiit from 
(h,).s(‘ of sligliflv soul skim milk, hut it is not 
kin.w 11 to wlial causes tln'se are due 
^ r»ut ter milk shtaild c onfain less than 1 per 
tenr of fat if the (huimiig has bt'cn projierly 
(an It'd out, hut if is inon* dilht ult to get the 
full yield of l)ntt(*i' fioiii swe(*t cK'.ini tlian from 
soui eream This is one of the K'asons why tin* 
use of .1 ‘stai'tei ’, oi ])Uie ciiltuie of a good 
ladle ft'imeiit, is so desiiahle in huttermaking. 
The use of pure ferments also gives a inoie 
uniform and better flavour to the butter. The 
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use of rich cream containing more tliaii 40 per 
cent of fat for buttermaking will yield a butter¬ 
milk rich in fat; 25 to 30 pei cent fat in the 
cream will yield the best results from the butter- 
maker’s point of view. If the cream is too 
thick it is a usual practice to add water to it, 
jiiid this will of course dilute the buttermilk. 
In the north of Scotland boiling water is .sonie- 
tinies added to buttermilk with the object of pre¬ 
cipitating the proteid matter; the precipitated 
solid matter is called ‘ kirn ’ milk (a name which 
IS given to buttermilk in the south of Scotland). 
The clear liquid from which the solid niattei 
separates is called ‘bland’, and may be used as 
a beverage either in the fiesh state or after 
going slightly .sour. The proteid matter which 
is in suspension in buttermilk made from cream, 
jmrtly consists of Stoich’s mucoid proteid, and 
may be removed by passing the buttermilk 
thiough a cream separator 

The following are compositions of butter¬ 
milk .— 

Q / From Sweet Fiotn Ripeneil 

souu-e ^ Cream Creiuii 

Authoiity Stoidi \ <*ith 

Water 8i)*74 per cent per cent 

Fat 1-21 „ (►no „ 

Milk sugar 4‘97 ,, 4 0(> ,, 

Ijactic acul — 0 <S0 ,, 

Frotoi.ls 3-37 „ 3 (>0 „ 

Ash 0 7‘9 ,, 0 75 ,, 

The water may vary considerably fiom the 
causes stated above. 

Tlie fat may vary from 0*15 to ovit 5 per 
cent Kiom the butterrnaker’s point of view 
it should be kept below 1 per cent. If much 
above tins, it is probabl}^ due to one of the 
ahove-immtioned causes, or to neglect of atten¬ 
tion to tem]>eraturc in churning, to the use 
of too thick cream, or to too rapid cliurriing 
It may also be due to the miAing of ciearn of 
diflereiit degrees of ripeness, Seen under 
the micro8CO])e, the fat globules are found to be 
ill little groups. The fat may he determined 
in the same way as milk (.see Bittyuometeii). 
(Tiaviinetric methods will, however, give better 
I'esults, the Gottlieb-Rose being a good and 
(puck method The milk sugar may lie deter¬ 
mined as in milk and whey, the ojitical method 
being preferable. The ash of biitteriiulk, which 
IS veiy similar in composition to that of milk, 
may be determined by burning 10 gm. of the 
saiiqile after tin* evaporation of the water for 
the determination of the total solids, [j. Go] 
Butter Pressers. —The attractiveness of 
butter, and therewith its market value, are com¬ 
monly diminished by want of skill and taste in 
making up the ‘rolls’ wdiich arc ollered to the 
public. Simple and inexpensive butter pressers, 
actuated by hand-power, do the work in a way 
that competes not unfavourably with the skill 
of most competent dairymaids, though these are 
needl'd, not only to actuate the ‘pressers’, but 
to give sundry finishing touches. [j. r. s.] 
Butter Printer. —It may be questioned 
wlu'ther a mechanical printer of a pattern on 
half-pounds or pounds of butter that is to be 
supplied to customers is practically an advan¬ 
tage to buttermakers. Butter is now being 
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.sold more and mor(‘ largely in the form of 
bri(‘ks, rectangul.il, but oblong in form, and 
these are decoiated with great facility by the 
aid of the tips of ‘Scotch hands’, giving inci¬ 
sions intersecting each other across tlu* upper 
side of a brick of butter. This simple and 
expeditious form of decoration is surprisingly 
chaste in design .ind ellective in adoirmient Tt 
throws the butter into bars of light and sliade 
on the surface, and these bring out the butter’s 
tint in a waj^ that is .at ome surprising and 
attractiv(‘ 8ee Butter, Ornamentai.. [j r. s.] 
Butter Separators. — The initial me¬ 
chanical genu of the now ubiquitous cream 
scpai'ator was 
first exhibited at 
the International 
Dairy JShow in 
Hamburg, in the 
month of Mai ch, 
1877. This in¬ 
teresting germ, 
whose potenti¬ 
ality turned out 
to he altogether 
wonderful, and 
wliich was quick¬ 
ly followed by 
others containing 
developments of 
the initial idea, 
was a very simple 
and iinpieten- 
tiouH consti uc- 
tion consKsting 
of two wheels 
about 2 ft. 
high, one of 
which was ac¬ 
tuated at a, 
greatly increa.sed 
sf)(‘ed by the 
other, by means 
of a leather belt. The higli-spced wheel h.ad 
four glass te.st tubes attached to its pair of 
.spoke.s, and as this wheel revolved at more 
than a thousand revolutions per minute, the 
lujaviei portion of the milk, viz. the jupieous, 
and caseous, and mineral—the creamless portion 
—w'.is pl.aced within the scope of centrifugal 
force and thrown to the outer end of the glass 
tube, wdiilst the (*r(*aiii—the lighter portion— 
remained at the inner end. The separation of 
the two portions—the cream and the creamless 
—was gradually accomplished in some t(‘n to 
twenty minutes, and the division line was clearly 
seen when the machine came to a standstill. 
Tlu.s demonstration focused a marked poition 
of the keen interest whicli the show callecl fortli, 
and the jireseiiL writer looks hack over more 
than thirty years with undiiiiiiH'd satisfaction 
on tlie chance of seeing it that fell to his lot as 
deleg.ate of tlie British Dairy Farmers' Associa¬ 
tion, which was then barely six months old. 

Where there are so many excellent varieties 
and even types of separators it is unnecessary 
to single out any one machine as being superior 
to the rest. It may, however, be cited as an 
interesting achievement that the Swedish (Dc 



Cream Separator for Hand or 
Macliine Power 
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Butter Syringe- 

Lrival) separators, which were of the earliest in 
the field in the 'seventi(‘s of last century, have 
kept their position in the fiont i.ink through¬ 
out the whole tune, and keep it still 



Steam 'I’nrlum* Separator 


The sepaivitois of to-day—vei y different from 
tliose of tlie ’.s(‘v<‘nties—are inaiked demonstra¬ 
tions of ]M*ifeetion aeijiiiied by lie* .ipplicatioii 
of tlie lMgh(‘st inventive and mechanical skill 
combined with ]jersistcnt (‘flort Lav.il s»*pa- 
rators foi hand-power lani^o in capacity fiom 
1 1 to l^iri gal per hour, and between these there 
aie seven giadations ‘ Towei machines’ run 
up in tlie ‘beviathan Turbine’ to -140 gal jier 
hour of milk fiom which cream is peifectly 
!i<‘]jriratt*d 

Amongst salient and intiinsic ad\antag<‘s 
which accrin* fiom tin* use of .scp.iratois m.iy be 
mentioned, biiefly, tlu'sc (I) That jnacticalh 
all the cream is exti.icted fiom milk, whuh is 
not the (Mse undei any otlnu’ nn'thod of sepaia- 
tion (!2) This crc.im may be obtained imme¬ 
diately after milk comes in fiom the cow^s, and 
buttm may be obtained, .iiul, if need be, dis¬ 
tributed to customers, befoie milk oi cream lias 
had time to g(*t cold. (3) In this w’ay perfectly 
Irvsli liutter is derived from perfectly fre.sh 
cream, which in turn has bt«en obtained from 
jieifectly flesh milk There are other advaii- 
tage.s, but these are subordinate and need not 
be specifii'd. See also Skpakatou [j r. s ] 
Butter Syrinare.-— ‘Sipieegee’ and syringe 
have been called for by the higher degrees of 


- Butter-workers 

art whi(*h are now jiractised in butterniaking, 
and they do work tliat was formerly that of a 
ladle, a tin pannikin, a teacup, or any other sub¬ 
ordinate vessel. Tile syiiiige is for washing 
butter while still in a granular state, when it 
has not been w'a.shed in the churn. 'Hie wash¬ 
ing, however, is more easily and effectively done 
in the chill n 'i'lie sijueegee is foi* w'ashing the 
inside of the churn; but here again tlie churn 
can he more effectively washed without the use 
of extraneous apyilianees, by simply putting 
water iii and then i evolving the ehurn a few 
times, changing (lie water once or twice, hot 
ami cold [.i. i‘ s ] 

Butter - workers. — Mechanical butter- 
woikers .so-ii.imed aie far from being a modern 
innovation in the daily, though it is quite im- 
]>o.s.sibh‘ to say, even ajiproximately, when they 
weic inliodiued lie that as it may, liow'evcr, 
the hand of a dairymaid, as an instiiiment for 
the m.inipnlation ol luittei’ in its jiiepaiation for 
the mai kef oi t he tabh', can i l.iim a much greater 
antupiity ’riimt^ was foimeily much difference 
of o]union as to whuh of tlu' tvvowMs the better 
instiumcnt foi that .special pin pose. Some de¬ 
dal cd loi the daii} maid’s hand, beeau.se it was 
so .soft and sujiple, and this, no doubt, is obvi¬ 
ously tine; but. tiny of the othei side declaied 
that t}i(‘ hand w.is st'ldom cold enough not to 
injure by its w^armth aloiii' tlie delicati' granular 
.structiiic of luittci at its best. Further than 
this, they said that a ]>hy.sU)logRal pioee.ss is 
eonstantly .utive m the human skin, dining 
whuh (aibonie acid is slowly evolved, winch 
oliMonsly eoiild do the biittei no good And 
fiiitluu, manijmlation by band w’as a nibbing 
])iocess w’liuh, siqiplemented by the w’aimth of 
the band, gave to the biittei a greasy^ texture. 

As the mattei .stands at tlie iirc.siuil tinu^ the 
consensus of practical and exjieit opinion is in 



Buttci-worker with Helical Roller 

favour of the mechanical butter-worker, which 
after all is operated by the liand of the dairy¬ 
maid. To those who are iamiliar with the ease 



Butter-workers — Butterwort 
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cintl celerity with which modern butter-worktTs luitunil aptitude. Yet, for all that, the difli- 
with fluted rollers are operated, and the excel- culties of the dairy ar<‘ not beyond oidinary 
lent way in winch their work is accoinplislied, ability to meet and overcome, if the pupil will 
theie IS no room to (juestion the wisdom of hav- only take suflicient pains. The whole thing do¬ 
ing these instruments in all progressive butter- pends, indeed, on honest ap})lieation to work, 
making establishments, be they large or little. and genuine eflbrt to learn, and learn well, all 
It IS obvious that, between the churn and the that is necessary, 
mai ket, butter must pass through two or three It is desirable, and indeed necessary, to churn 
important processes, of which‘working’ISfunda- cream at a low temperature in narm weather, 
mental and predominant in eflect. And it will say hC F., in order to secure butter granules 
have been observed, in the dairy schools and that aie large enough—about the size of grains 
elsewhere, that as the working is the foundation of wheat—in order that sur])lus water rmiy be 
of .ill good manipulation of butter, a butter- expresjsed without such an amount of working 
worker performs the best pait of the necessary as will tend to make the butter greasy, 
process. The adoption of mechanical butter-workers 

As it IS taken out of the cliurn, diipping with signifies that pressure, not fiiction, is desirable 
the brine in which it has been floating, and from in the manipulation of buttei. The preser vation 
which it has taken up the salt it 
needs for flavour and as an anti¬ 
septic, tlie buttei, golden in tint 
and granular in texture, presents a 
])icture which is singularly <‘harm- 
ing to the eye. Could it be placed 
at once in this <*ondition on every¬ 
body’s table, with all the bloom 
and freshness, and the dc'licious 
flavour <ind aroma with which those 
who manipulate it are familiar', its 
popularity w'ould iiuiease to no 
small extent Jlutas this granular 
and loose condition is unsuitable 
lor ti'ansit, tlie buttei must be 
pri'ssed into coinjiact ni.isses for 
convenience of distiibution And 
this consolidation is, beyond dis¬ 
pute, ])ei formed most eflei'tivelv by 
the model'll buttei-woikci, wIik Ii 
has attained a high measure ot ex- 
celleme. The leasons for wor king 
butter' ar'(‘ mainly these to exjiel 
fiom it all iindesiralile and su]m*i*- 
fliious water, which may b(‘ Uikvii Buttoi-v^orker with FlnUd Roller 

to miMii all water .ibove Pi ])e? 

cent; to comjness tlie gianules inP) a compact of gi.inulai structure in a pound of butter is, 
and cohesive mass, and to incoipoi'ate s,iline indeed, of high (‘oriseipience, though the biinj) 
matter foi preservation wheievm di'y-salting is well eompaited togi'ther. And to this end 
IS still jn.ictised. The last-nanM*d i'ea.son is tlie butter on the worki'i must be pressed but 
less cogent now than foimeily, because brine not rubbed 

IS superseding dry salt to an extent which may The IUiUhI roller passes ov'cr the mass of buttei 
be called general in the dairy schools, .in<l m on the woiker, (‘ach time doing something to- 
the laigi'i and nioie .idvanced butteim.iking ward solidif\ing that which, to liegin wuth, was 
establishments, wheth(*r private, co-o])eiative, in a state of loose granulation. This loose con- 
oi commeicial. The butter granules, rune the dition, which, inside the churn and on tln‘w'oikiT 
o])ei'ation of churning IS completed, rest for half too, pi'csents so ])leasing a picture, must be 
an hour- in a bath of brine, wliudi has replaced changed to one of compact solidity befoie the 
the water used in wasliing them, still inside the buttei is lit for sale. 

chum , and the butter takes u]i from the biine, TIku'i* is no dilhciilty w'orth the name in pi'e- 
during the tinu' the bath continue.s, as much p.iring a butter-worker to receive the gr-anular 
or .IS little ot the antisejitic element as the daii'y- mass fi'om the chiii ii Well washed comprises 
maid may desii'e. For all th.it, however, it is the preparation in the manner taught at the 
a inattei of judgment—or of fancy — wliether dairy schools Slowdy used similarly comprises 
brining or di’y-salting be practised. the method of operation. In caieful haiKis the 

To make butter (jcmipact in textui’e, and to butter-worker is a most valuable and useful in- 
get out of it all suyierfluous and visible water, striiment, to all intents and purposes a xine mta 
requires the ayiplication of method, skill, and rrm? in a well-equipped daii’y. [j. r. sj 

dexter ity, which can only come of training and of Butterwoi^ (Pwguicula vvJgaris^ L ) —Tliis 
natural ajrtitude for technical wor k. Not every- common per ennial bog plant is easily recognized 
one who tries can acquire a high state of effi- by its rosette of thin succulent leaves spread 
ciency in dairy work, for there are degi'eco ot out on the ground. The leaf is curved in at the 
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ed^es, and greasy to the touch. On the sticky 
surface are the remains of many insects upon 
Avliicli the plant has f(‘d, for the Butteiwort is 
an insect-eating plant, and the greasy matter on 
the leaf surface is the digestive juice which the 
glands of the plant secrete for the special pui- 
pose of trapping and digesting the insects Like 
other insectivoious plants, the Butterwort does 
not live wholly upon insect diet the insects are 
merely so much siipjilementaiy foodstuff to make 
good any deficiency of food manufacture, due 



1, Tdlyx Jind justil C, Coroll.i IJ, Loti^ Hertion of ('orolla 


to ini])erfect supply of appiojniate food-making 
m.iteiials fioni the jiooi’ hog Kind on which Iht" 
])lant is gioxMiig The le.i\csof J’.uttci wtut, if 
])ut into milk, act likt‘ leiiind and cm die it 
Binmeus tells us that in Norway and Sweden 
the w'aim milk of tin* ieind<*er is ])<niied o\ei 
the flesh lca\es of lUittmw'ort, and that aflei 
a day oi two the milk heconies of a cheesy con¬ 
sistency The proiluct so made i-^ considered a 
veiy grateful food [^ I 

Buttock.— The lound fleshy jii oniinences or 
rump of the biillotk, and genmally undeistood 
to embrace the hams above the hoeks 

Butyric Acid, Butyric Fermenta* 
tion. —There are two acids of the moleciilai 
formula but it is tin' noimal butyric 

acid, CH 3 CHo CH 2 COOll, whidi is found com¬ 
bined in the fat of milk, and also occurs in pei- 
spiration in the free state, and as ethyl butyiate 


in the oils of Uerachum giganteum and H 
SphondylLU)!)^ and as octyl butyrate in tlie seeds 
of the parsnip. The acid is a liquid w^th a 
characteristic smell, which is specially marked 
in dilute solutions, the anhydrous acid has a 
sharp acid smell, but the disagreeable odour of 
rancid butter is not so marked The acid which 
solidifies at -19 (K melts again at about -4” C. 
The boiling-point of the liquid has been .stated 
to be 162 5' C and its density 0*9746 at 0^ (’ 
It IS difficult to prepare the pure anhydrous 
acid by distillation, the last traces of water 
being letained with great obstinacy; the liquid 
IS also somewhat hygioscopic. It is soluble in 
all proportions in ivatci*, but is separated as an 
oily layer on .saturating the solution with cal¬ 
cium chloiide. Etlier extracts it from aqueous 
.solution. 

The salts of butyiic acid are all soluble in 
I w'ater, the calcium .salt being more .soluble in 
' (‘old than in hot w'ater When butyrates aie 
Ignited they lcA\e a lesidue of the carbonate of 
the mettil, with the excejitions of thi' salts of 
I silvei and mercuiy, whidi hsivj* metallic silver 
1 and no residm* 1 esjiectively 

It was the di.scovery of l^isteur in 1861, that 
the new organism which he had named ‘ vibiion 
. butyrKjue’ ]»os.sc.ssed the f.iiulty of existing 
I without air, which led not only to the founda¬ 
tion of his tlieoiy that ‘ Fei imuitation is life 
w'lthout air’, but als(* to the more lasting idea 
that biityiic fenmmtation is of a stiictly anae- 
lobic natur(‘ It is now know'ii that .sevtu’al 
I organism.s, .som(‘ of which are capable of grow'- 
j ing in the pre.sence of air, are able to jiroducc 
butyl 1 C acid as a product of th(‘ii aitnit}. 

I The w'ord Closti tdiuvi was fii.st used as a 
I geneiic name by Prazmow’.ski and given to two 
organisms, C/<fStndun)i huft/nctom and (^lostri- 
dnan \ the former of tlie.se is stiictly 

anaciobic, while the latter is unable to exist in 
I the absence of oxygen Othei w'i.s(‘ tlie morjiho- 
1 logy of the two oiganisms is tli(‘ .same Tln'.se 
nigaiiisins aie motile lod.s about 1 fi in breadth; 
they foini .spoi(*s gemUfilly at one end, which 
gi\e to th(‘ lods a .s})indh‘-shaped ajipeai.iiue. 
tbdatine is li()uelied, .ind a s( um is forim'd on 
I the suiface A g.is is giv( n oil from cultiiieh 
1 whuh has the .smell of butyiu* acid. 

I Other organisms aie the liard/us butynrus^ 
whiih IS found in milk and in turnqis, , ('los- 
\tndium ia’tiduxn^ found in old cheese, (tnnni- 
1 /(tlKtcfrr sa('i-hur(thnt)/nru'niy w'hich is found on 
j teie.il grains, in green malt, gioat.s, and floiii, 
and gi\es use to damage in badl\-jirepaied dis- 
tillei\ \east nia.sh (lluco.st* and e\en imiltose 
.lie decomposed In this sjx'cic.s, butyi k add, 
butyl alc(»}iol, cai bon dioxide, and Indiogcii 
being piodiKcd It does not li(|uefy gelatine 
Clo.stndnim Paiftvtma isolat(*d by Wino¬ 
gradsky from .soil, IS int»‘iesting not so much 
f 10111 it.s ])ow‘er (4 fonning butyric acid as from 
its behavioui towaids the ti ce nitiogcn of the 
air, wdnch it fixes foi tlie elaboration of its 
or ganic .siibstance.s. 

(kmn’s micrococcus of Inttei milk also form.s 
butyl 1 C acid, wdiich i.s, however, not the cau.se 
of the bitterness pioduci^d, as butyric acid 
added to milk pioduces no bitter flax our. 
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The chemistry of butyric fermentation varies 
witli the kind of organism; various substances 
c^in undergo this type of cliange as the result of 
the activity of micro-organisms, among which 
are hexoses (glucose, &c.), lactic acid and its 
lime salt, and probably also nitrogenous animal 
substances, llydrogen and carbonic acid gas 
are generally given off during butyric acid 
fermentation, and freijuently other substances 
aie formed Many of the organisms store up 
granulose, and are therefore stained blue wuth 
iodine [j. Go] 

Butyrin.— Butyrin is the glyecride of bu- 
tyiie acid, that is, the thret' hydrogens of the 
trihydric alcohc»l glycerol are all combined with 
butyric acid: 

ciij n (xj (\H7 

I 

CH ()('() (\H7 

t 

cii, o CO (Vh 

It is convenient to state that this substance 
exists in buttei ; but the fact that it cannot be 
dissolved out by means of alcohol, leaving the 
othei glyceiides behind, and also the fad that 
it cannot be distilled oft' under ieduced juessui’c, 
make it highly probable that the mixed gl>cci- 
ides occur in butter fat (see JIutteu) The total 
biityrm calculated from the Init^MK acid in 100 
jiarts of pure buttei fat is about 3 8 ])arts P^oi 
s.ij)onification, &c,, see Huttek. [.t. go J 

Butyrometer.— Vaiious inedianKal me- I 
thods have been devised foi U'sting the pei- 
centage of fat in milk The fiist of these was 
invented liy i)r. S. M Babcock, and depends on 
the solution of the casein and other solids of the 
milk, and the subseipient separation of the fat 
by whirling in a centrifugal apparatus, the fat 
IS then read off in tin* graduated neck of the 
special flask in which the operation is conducted. 
Th(‘ Lister-Babcock, which was the only machine 
of this kind on the English maiket, did not 
give a sufficiently high speed foi eentiifuging; 



LisU-i -Hiilicock lUityiaiuctci 


as a result of this a correction had to be made, 
which, together with the fact that the flasks ai’C 
oiil 3 ^ graduated in ^ of a per cent, has resulted 
in tins method being more rapidly replaced by 
its successors than in Aineriea. 

Leflmann & Beam shortened the time ncces- 
saiT for whirling by the use of amyl alcohol 
and hydrochloric acid, but the bottles used were 


still the same shape as those used by Babcock, 
though smaller. A Beimling machine is used 
for whiilmg, and good results may be obtained, 
but, as with the ikibcock, considerable experi¬ 
ence IS necessary to get the best results. 

These methods, in common with others which 
were not so lasting, have now been largely re¬ 
placed by a method introduced by Dr. Gerber, 
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of Zuiicli, w'hi(‘h bears his name The newest 
Icatuic of this method is the biityiometcr, or 
test bottle. This is a cylinducal flask, one end 
of whnh tapers off to a tube graduated in 
,\,t.lis of a pci cent of fat, and terminating in a 
conual bull) To the otlier end of the flask is 
fixed a sliort tube made to bold a rubber stopyier. 
To })crform the test tlic bottle is placed with 
the open end upw'ards, and 10 c c. of sulphuric 
acid (sp gi. T820 to 1 825 at 15'* C.) is run into 
it; this is best done fiom an automatic measur¬ 
ing pipette; 1 c c of amyl alcohol (sp. gr. 0'815 
at 15' C) IS now inn down the side of the tube, 
and 11 cc of the wH*Il-samj)led milk. The order 
of the milk and alcohol may be reversed, but in 
any case there should be no darkening by mix¬ 
ing at tliis stage Thti butyrometeis aie now 
firmly stoppcicd, and then quickly' shaken till 
all the cilia is dissolved. They are now placed 
corks outwards in tlie disk of the centrifugal 
machine, and spun till all the fat has separated 
into tlic neck of tlie bottle. Tliis takes about 
three minutes at 1000 revolutions per minute. 

If the disk has not been kept warm, the 
bottles must now be placed in water at about 
65'^ C- The fat, wliicai should bo high up in 
the neck of the bottle, is lowered by yiulliiig 
out the stoppei till tlic bottom of tlic ‘fat’ 
column IS on a line wdth one of the long per¬ 
centage inaiks; it is then read to the centre of 
the meniscus or cui vod line at the top of the fat 
layer; with very long and fast sj.inning the 
bottom limit of the meniscus may be taken. With 
separated milk the very top limit of tlie meniscus 
should be taken. The method should at the 
start be checked against gravimetrical methods, 
but even in the hands of those unused to chemical 
methods it yields results which do not differ more 
than OT per cent of fat in an ordinary milk. 
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Two new inetliods liave foi* their object the 
replaem" of tlie Ruljdiiinc acid with a safer, 
cheapci', and more jiortable alkaline solution. 
One of these is called the Sinacid method, and 
the oth(‘r J)r N Oerber’s new ‘Sal’ method 
In the latter the same-si/ed bottles are used, 
but 10 cc instead of 11 c.c. of milk, this is 
shaken with 11 cc of the Sal solution and 
0 0 c c. ‘Butyl’ alcohol (Jood lesults may be 
obtained with these methods, jiiovidiiif; the 
alcohol IS very carefully measuied; but by 
varyiiif? the alcohol the fat layer ineri^ases 
without any indication of a faulty result 
These methods aie not likely to lejilace J)r j 
(leiber’s ori^onal acid method lor t'eneral jiui- ! 
jioses. Se(‘ also art. on Milk Tkhtino. ! 

[.1 Go ] j 

Buxus, the Common Box (/> ! 

a native of Britain, Box Jlill in Suiiey bein^ 
lai”;«‘lv (loth(‘d with it, is om* of a numbet 
ol sjicdes of e\«‘i^ie<Mi shnibs or small tii^es, 
most ol which ai(' haidy in this coiinti'v In 
^Mideiis the Box is known chi(‘fl> bu its use as 
a low ft'iKi' Ol cdu^iiiuf, oi as a bmdci shiaib 
Allowed to dc\(‘lo}), howexei, it will glow into 
(jiiitc a huge bush, or (wen a. small tree Th<‘i<‘ 
ai(‘ nuiiieious varieties of it, \ai legated, laig«‘ 
and small le.ivi'd, (hvaif and t.ill, .iiid so on It 
IS one of the most ai commodatiiig ol all evei- 
erei'ii shnibs, as it will <,gow in almost. an\ 
jiositioii, c.in lie tiaiisj)lant(‘d with ease at almost 
aiiv tiiiK*, and it. (an be multiplied b\ iihmiis ol 
(uttingsoi division to .iin extent 'rh<‘i<> ism* 
bett.ei ])lant to foiiii a s(icen than tie* Box, as 
it glow's thi< k and is ne\ei bioktui by tin* wind 
Tin* wood islnid and \ eiy ( lose-gr<iiiied , (oijse- 
(piently it is of considciabh* value c<»mnieici<ill\, 
boxwood being used foi eiigia\iiig, tool handh's, 
thei mometeis, (“xi In addition to the ('oiiimon 
Box theie .ik* sev(‘ial other spec i(*s whidi de- 
sene mention on a( count of then iisi'fulness in 
the gaideii /? Ixthuincn, a native (d jMinoita, 
glows to a laigei si/e th.iii the common soit, 
has le.ithery yellowish-gi ceil leaves about '1 in 
long, and is (juite haidv in this counti v 11 
iiHtlhrhunHt is somewh.it siniiiai to tlu* last 
named, difleiiiig in having long«‘i, naiiowoi 
h'aves, and a moic upiight habit. It is a native 
of the iiinialayas // /(tpon/i’o, fioni Japan, 
lesembles the Common Box, but it has rounder 
leaves, .iiid foi ms a (loscj, mole compact bush 
For oi(linar> ])ur]>oses, howc'vei, none ol these 
IS as useful as the (Vuiiiiion Box. [vv w ] 

By-employment. —A by-(‘m])loym(‘nt is 
an occuji.ition caiiied on in .iddition to the main 
occupation of a person oi familv I’lie (list met ion 
betw(‘(‘n family bv-emjilov ments and the by- 
(Muplovnuuits of individuals must b(‘ obseiwed 
The term is not used vvlitui t.h(‘ s(*V(‘ral (u'ciijia- 
tioiis are of ecpial iiupoitance in contributing to 
income. B\-(‘m])lo\ ments ai c desn able for indi¬ 
viduals when th(*ir chief business does not absorb 
th(‘ whole of the W'eek, or vvIumi the daini it 
makes upon then time is not evenly sjiiead 
throughout the y(‘ar. They aie of value in add¬ 
ing to income and ])reventing idh*nt*ss AVoi k on 
farms is not evcuilv spn*ad thioughout the ycMi 
Hence many jx'ojile take to ho])-pi(king in Kent i 
and harvesting as by-em])lo>ments In early j 


times, and to some extent in comjiaratively 
recent times, it was common for ti*ades to be 
united w'lth agncultuial work Certain textile 
j operations weie commonly brought into this 
' association; but in many cases no doubt it was 
agrieiilture whidi was the real by-employment. 

' The modern allotments movement is an attempt 
to re-ereate the systimi of by-employment in 
' (ertain agricultural opt^rations on a small scale. 

Family by-emjiloyments are more common. Thus 
I the fatlier of a family may be of one trade and 
[ his wife of anotliei, and Ins children of yet an- 
! other, and all may contribute to the family 
budget Th(*, wag(“s ol the man are affected by 
the opportunities ollered to his family of (*arn- 
ing money. In some districts full family occu¬ 
pation IS more C(UU}>letely afforded than in otlu'rs. 
Cencrally speaking, iiubistiK's are attraeU'd to 
locxilities where theie is ;i sur])liis of uuoccu]tied 
labour in the noiiual family. In agriculture, 
liowev(‘i, owing to the scattered state of tlie 
po]uiljition, tlie atti.ictioii of means of (unjiloy- 
ment has been less (ban in in ban disti'iets. 
T’ai'tlv to r<‘medv tins, sot'U'ties exist for the eii- 
couiMgmueiit of cottage industries A hv-em- 
ploviuent, of eoursi*, is not ium essai ilv (aim'd 
on in the ])(‘isou’s lioiiu' J’lu* V'.ilue of family 
bv-einployiiuMits 11 ) picv(‘iitmg tlieiMilv scattei- 
ing of families should Im* noted , and also the 
dangei associated with (.crtain of tlicuu of diil- 
(hcu U(»l liciiig liiouglit up to a d(‘linit(* trade 
.it which .iloiK* ,1 living can be made 

[s .1 c ] 

By-products. By-jiioducts aie those c<.m- 
moditu's iiicideiilallv ])ioducc(l in the in.iking 
<»i i.iisiiig (»f some otli(‘i ai licit* J'Ik* by-])T‘o- 

(lu( ( is the* OTIC of k'.ist valu(‘ In (xoiiomic 

tci iiiiiiologv, coiniiiodil it*s so iclat.cd an* said to 
b(‘ sub|(‘ct to joint su])])ly Fx.inijiles ,ii(* wht'at 
and sti.iw, mutton and wool, b(*ef and hides. 
Tht'ic IS no doubt that sti.iw' would be called 
the bv-]»iodu(t . 111(1 not the wln'at, lint iii the 
othci tascs tli(‘ bv piodiut iiiiirht b(‘ tin* mutton 
(U the wool, Ol .tgani tin* b( ct oi tin* liides, ac- 
(ending toth(‘ niani jiuijiose foi winch tlu* shtx'p 
<»i c'.ittle jcspct t iv ely vvcic intended. Towaids 
till* c'tid of the Bull c (nitiii v Hindi attmition was 
I devoted to the so-called rtsoveny of by-jiroduets 
I 111 iiiamif.utuiiiig |)i()((‘ss(‘s, and luaiiv niijiort.'int 
I iiiveiitions wtne biought inlo use* Wc have as 
I ail ex.iinyile the bv-JuodiKt eokt* ovtm whidi 
. turns out botli coke and tlie otliei constitutnits 
j of coking coal which vvtn't' jneviously lost. 

The tlic'orv of tin* v'alue of by-pioduets is dilli- 
' cult Ol siiujih' accending as a v.iiiation of the 
i.ilioof tlie (omniodities sujipbed jointly is sup- 
])os(‘d jiossibh* or not If it is not jiossible, then 
tl'(‘ Hint, the cost ol and (h'liiand for which have 
to be eonsideied, is a certain (jiiantity of the 
ni.iiu eonnii(»(bt v and the cpiaiitity of the by-pro¬ 
duct iiiv'aiiably assoei.ited wutli this When the 
anioniit of this unit jnodiicc'd is such that the 
cost of tins unit ('((uals the demand jirice for 
I th(‘ (pi.intitv of the one (■oiinuodity jiroduced, 
added to the demand jniee foi tlu' cjuantity of 
th(‘ oth(*r c-onniio(btx jnoducc'd, the position of 
ecjuililn mm isieadied and the outjnit and price's 
aie (letc'imilled AVhen, however, for a given 
unit of cost vaiiable proportions cjf the commo- 
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difcies supplied jointly can be turned out, the 
determination of values is not so simple To 
^nve a genei*al idea, all that we can say is that 
the out])ut will be such that the normal cost 
equals the existing demand prices for the two 
articles, it bein^ understood that for the unit 
of cost the ratio of the two things is that winch 
yields the highest joint takings. Thus, if a 
farmer makes money from the me«it and wool 
of till* same sheej>, and by feeding he can altei 
the value of tlie wool in relation to that of the 
mutton, he will be tempted to do so and will 
be wise to 3 leld to the temptation - to the en¬ 
hancement of the value of the w'ool, if the de- 
m.ind for w'ool rises wlnle that foi mutton falls 
To give another <‘xaniple, one of the iinpoitant 
by-products of fanning .is a whole is manuie 
Tilt* scKUitilic tr<‘atni(*nt of this manuie, so tint 
the utmost ^alue may be obtained fiom it, .ind 
th(‘ settlmmmt of th(‘ numbei .iml dis])os,il «»f 
animals accoiding to th(‘ cost of m.inuK* and the 
needs of dilleient fields, ,11 e pioblenis whuli r<‘- 
jiay the attmition de\oted to them [s .t c | 
Byres, 01 Cow-houses. — In Sn*tl.ind 
the building in which tht' cows aie ki'pt is 
alWMVs calleil a Inie, ,ind the woid - an old Eng¬ 
lish oii(‘—is also in <-ommon us(* m tin* noith of 
Diigland and liel.ind 'The design vai n‘s ai < 01 d- 
iiig to distiKt In the feeding distints bsies 
olti n have ,i 1 ow (tf st.il Is along t lu* < eiit 1 e, with 
a bs'ding passage on the one side .md anothei 
on the o])posit.e one foi milking and i*mo\al of 
the manure Hus niaKes almost an ide.d build¬ 
ing when lost, lonvenieii'e, and the he.ilth of 
th(‘ animals ,iie taken into aiionnt, but unfoi- 
tnn.itelv tin* design is not \eiy < onimon in the 
piimipal milk-piodiK ing disfints d'hcii* the 
design most in favour is wheie the he,ids of the 
(ow's ,iie towards the wall, .iiid one passage b<>- 
hind IS used tor f(‘eding, milking, and lemov.il 
of manuri' Tbiless speii.il ))io\ision is made in 
b\i«s with a feeding jiassage in fiont, so that 
the .inim.ils art* pie\ented fiom leaning foiwaid 
o\el tlH‘11 tlough when being f<‘d, they aie 
almost certain at that tune to jkiss some tluiig, 
wdiich falls on the bed ot the stall If this is 
not spoedil}' rt'inoved the animal may tiedown 
on It and seriously .soil hei teabs, udder, and 
hind (piarters With a f.itleiung animal this 
is a mattei of little ini])oi t.ini e, but wuth a cow 
3uelding milk it is an im ideiit which should 
as f.ii as possible bt* jnevented, .is (lean, much 
le.ss h(*althy, milk can ncvei be obtained fioni 
.1 dirty cow. It is for this i(‘ason that daiiy 
farmers have ])ieferred that their cows should 
stand with their he.ids to the wall, so th.it 
they cannot move foiwvard, and so soil the bed 
of their stall. 

Tn addition to its special suitability for a 
milking herd, the latter U pe has also the, ad¬ 
vantage that less space is reijiiiied by utih/ang 
the one passage for feeding, milking, and re¬ 
moving the maniiK* of twm rows of animals, 
and the expense of erection is corresjxmdingly 
reduced. Another design for a double byre con- 1 
sists in having tin* h(*ads of the cows towards | 
the outside walls, but with a feeding passage ' 
in front alongside each wall, and a passage j 
for milking and removal of manure between ' 


the two. From the point of view of co.st, con- 
venienee, and health, this el.iss of building is 
as economical as any of the others, hut it re- 
quiies a fully heavici loof. The worst design 
of any is where the lows arc stalled with their 
} heads towards a centri* feeding passage, with 
j twoothcis on the outside foi milking and clean¬ 
ing This design losts the sann* as the pre- 
I vioLis one, and dilleis little fiom it in regard 
j to convenieiiee, but is iiiiieh less healthy for 
I the .stock. 

The walls of all hyres should be jilastered 
from the ground to the loof, and the top of 
tlie wall should lie bi'.^mi-filled, so as to pre¬ 
vent dii.st fiom lodging thmc IVirtland cement 
I slnuild he used foi (he plastering for the lower¬ 
most r> 01 (> ft,abo\c wlu(h oKlinaiy lime will 
do eipi.illv w(‘ll. The eemeiit plaster ma> be 
(olouied ic<l 01 pink, wlmh saves jiaiiiting or 
w lutewaslimg, as i( may bi* waislu'd in the 
oiduiaiy w.iy. If tin* cost is not ol)j(*eted to, 
nothing looks so wa*ll as enarnelhd hruk on 
the inside of flu* w.ills for the* first .0 01 fJ ft. 
fiom till* ground When dom* .it the time of 
building f he (xti ,i cost is imt, gi «',it, the saving 
aftciw.uds IS (oii.sidei.ible, wlule tlie apjie.ii- 
ameof the building is vei v mui b iiiqiioved. 

'I'Ik' loof m.i\ b(“ of anv m.itciial gem'i.illy 
u.s(‘d for flu* piu pos(‘ An op<‘ii piu li‘d loof 
with lion (1 ossbc.uiis has tlu* best appeal am (‘ 
of aiiv, and (osis littU' it .iiiylhing 111011* than 
those with coujiles .iiid )oi.sls Tlu* iii'xt best 
foi eitliei .ippcaiam (‘ 01 utilitv is (h.it wheie 
the joists ai o h.iltw.iv u]) the < ou])l(‘s With an 
open ]iuile(l loot .ill woodwork m.iv bo jilaned 
ami v.iinislicd, but with an> of tlu* oth(*i pat¬ 
terns this IS unm*(oss.n\, as lh(*v aie pist as 
well hft loiigli 

I 'J'lu* st.ill divisions m.iv lie made up vvitli iron 
[shoulder and hcil posts with wood b(*twe(*u; 
.01 tlu'Y may be eiituely oi vnooiI, or of thin 
I hag.s, or of ei*im‘iit eomiete 'Tlu* divisions 
; should not l)(* less th.ui ‘1^ ft long and fiom 
4 ft to 4 ft .‘t in liigli If made of loloiiied 
eenu'iit, ]><*iiodi( w.islmig will ki'ep them bright 
and elean 

I Tlu* stalls should In* of a length winch should 
'(•oricsjxmd with the si/t* of the animals in- 
! tended to o((‘up3 tlu'in, .is .a still which i.s 

I either too long 01 too shoi t invaii.ihly tends 

I to mon* oi less soiling of (he hind quartcis of 

! the .inimal oKUpving it It need not havi* a 

i gicater fall from fiont to back than I or at 
tlu* most '2 HI. The best matciial for tlu* b(*d 
of tlu* st.iJI IS pi'obably any of the pi(*j).itations 
of asphalt, made sutheiently liaid not to be 
aflected by the heat of the body. This mate- 
iial is a veiy good non-coiiduetoi* of hi*at, and 
is thcivfoie little lialilc* to < ause (hills of the 
uddei, boweks, 01 joints Blue bricks Ht*t 111 
(emeiit aic piobably tlu* next best material 
to use, hut they arc not always availahic in 
i‘Vt*ry distiict Failing these, C(*ment conen'te 
may he used, and for the h(*el stones, or end 
of the stall bed next the manure eliannel, it 
IS more servueeable tlian any of tlu* other niatc*- 
rials. Foi the .smalle.st size of cows, such as 
Jerst‘\s, K(‘iiys, and 3"oung Ayrshires, the 
.sttill should be from 6 ft. 9 in. to 7 ft. long 
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inclusive of the hreadtli of tlie trough. For 
Ayrshiros of full size a stall 7 ft. to 7 ft. 
3 in. will be sutHcient, while Slioi'thorns wull 
require from 7 ft. 3 in to 7 ft (> in Kor the 
smaller breeds ea< h double stall should be from 
C) to 6A ft. wide, and foi the larger breeds Oi 
to 7A ft wide. 

Sonic people prefer single .stalls, and if the.se 
are adopted (‘aeli .should be from 4 to 44 ft 
wide, according to the cla.ss of cows intended 
to occupy tliem The adojition of single .stalls 
adds eonsideral)l\ to the cost of hou.sing a e(‘r- 
tain numbei of animals, but it. iiicieases the 
are.i available foi flooi sjiaee, and part (»f the 
cost ineuiied lan la* .sa^ed in the height of the 
walls 

St*paiat(‘ tionghs foi each anim.d are to be 
preferied to a lontinuous one i unning from 
one end of the huildmg to the other These 
should always bi* of thoi<»ughl\ gla/ed fiieday, 
wdiite by jiiefeienci* foi appeaiame, although 
brown IS eipially .seiMceable Fath tiough 
.should not be of a gieati'i eajiaiity than 3A 
oi 1 gal., and tin* angles hi'twaam the bottom 
ami sides, and sides and ends, sluudd la* j 
rouiid(‘d Troughs 20 in long b\ 1(5 in bioad ; 
and 8 in deep wull be (luite anqile foi most eii 
cumstames Where double stalls aie u.sed theie 
should Ik* a spai'e of a foot oi more betw(*(*n the 
troughs, which should be tilled up witli brick 
This pi events a greedv <immal from stealing its 
neighbour’s food 

'riie angle along the whole top of the side of 
the tiough next tlie w^all, and the end next the 
stall division, should be filled up with leineiit 
to <is long a slope as po.ssible This trifling pie- 
caution ]jrevcnts food, dust, bits of .stiaw, oi 
filth of any kind from lodging tlieie and ulti¬ 
mately eamsing a bad smell, while it at tin* saim* 
time mateiially assists in keejung tlie troughs 
clean and sweet To furtlier .iid in this matter, 
the space Iretweeii tlie tioughs may be raised 
U]> like a double tiiangle, tajieiing to a ))oint 
betw'ccn the ti’oughs, and sloping fi<»m the front 
to tlie back Tins ])ievents any lubbi.sh fiom 
lying on this .space, whih* if the fiont ])ait is 
sIojhkI awaj" it iiiterfere.s iieitlu'! with the (lean¬ 
ing of the trough nor w'lth the anim.il when it 
lies down 

The manure channel is the most impoi’tant 
detail, next to the length of tin* st.ill, in kee])ing 
the animals eh‘an it should not be less than 
21 in wuih*, and vai lous .luthoiitics in diflcienf 
ikiiiying eountiies aie now advocating as mu< li 
as 28 and 30 in A naiiowei (hanm*! of gieal(*i 
depth does not seivc* tin* same puijjost* The 
floor of the chaimt‘1 should be A in hnvei at the 
si(h* farthest fiom the cow’', heels than it is ,jt 
the other, and there should be .i tall h'nglhwise 
of A in for each cow Jf tin* channel is made 
as suggested, it seldom hayijtens that the manure 
from any'^ animal covers it fiom b.n k to front, 
consefiueiitly when anv cow dischaig(*s its mine 
it at once lains to the low side (»f the clianm*!, 
wliere it readily finds a dear ]),issage away If 
the manure channel is naiiowei tlian 24 in it 
beijomes Iflocked wuth dung fi’om side to .side, 
while all ur’ine is colh*cted in jiools b(‘tw'een tlie 
heaps of dung of the \aiious cows When any 


cow lies down, her tail drops into the urine, and 
later- on she switches it not only over her own 
body but over- those of the others near her. 
Owing to tlie heat of the cow’s body tins soon 
dries, .ind during tln^ process of milking is shaken 
off into the milk, or- settles dow'ii as dust fi’orn 
tlie an*. In oi-dei- to pi’event this, the Dutch 
have a .sti-ing tied to tlie lower ends of all tlie 
tails of their cows, winch holds them up out of 
the dung and ui-ine wlien the cow lies down A 
atiie qva non of an efficient cow byi-e is a manure 
channel designed as suggested It need not ex- 
c<*ed 8 in in depth at the cow’s hi*els, and 3 or 
4 in wull Ik* (juite sufficient at the otln'i* side 

The cubic space nece.ssary ])ei cow is one of 
the (pn'stioris on which then* is gieat dithut-nce 
of ojmnon. If, liowevei-, .iiiything like fie.sh air 
IS t() be su]>})ln*d to oui stock, tin* (piestion le- 
solv'es itself mudi nnui* into one of vi-ntilation 
than <*f cubic spac-i* The minimum ma\, how- 
i*\ei, be fixed at sonu‘thing like 450 cu. ft lor 
tin* smallei biet-ds, and (iOO cu, ft. for the huger 
on<“s 

Tlie ventilation of a bvre is tin* mo.st imjior- 
tant Item of all its (h-t.iils, as it aflects not only 
tin* health ol the sto( k, but that of the eonsumers 
<»f the milk as well Openings in the walls may 
f<»r oidinaiy ])ui])o.scs lx* considered inh*ts, and 
tho.s(* in tin* loof outlets, although at times 
in*it])<*i deserve thi'se names Foi inst.ince, in 
vei y ln*avy winds it will bi* found that all the 
openings on (he exposed side ai’e inh‘ts, while 
those on tin* lee si(h* aie outlets An inlet ai(‘a 
of fiom 30 to 40 s(j ill. should be piovi(h*d for 
e.n h animal, and in tin* iidgi* of the loof an out- 
h*t ai*ea of from 40 to 50 sip in ]k*i cow Our 
winters ai-e exceiitionally mild compaii'd wuth 
tlio.se of many eouritii(*s, and eM*n with such 
v'cntilation as is here suggested (ontinually 
open, tin* liyies wull Iiave a tempei-atui e of fi*om 
45 ’ F to 55 F dui*ing all wea.t]ier unle.ss fr-ost. 
If kejit constantly ventilated, the byres will be 
quite (omfoitabh* for* animals aceustomed to 
tliem, and imn h waimei than byres usually are 
in C’anada, Noivvay, l>(*nmaik, or other coun- 
tr-ies with severe vviiit(*is In ke(*n frost tlie 
temperature will fall lower, and under sudi 
eiieuinstanees the ventilating o)K*nings may be 
tempoiai'ily paitially dosed. All v(*ntilatiiig 
openings should h.ive sonn che.i]) and sinqile 
ari-angement for wholly or ]).ii tially dosing them 
as may b(* desiied 

Tin- lighting of byres de.sei’ves rnoi-e att(*ntiori 
tlian it geneially i(*c(*ives, if foi no otliei ]mi-posc 
than to .s<*e the dii’t E.ich i oyv should be pixi- 
vided yvith at least 3 sip ft of glass, wdiieh may 
be eithei in tin* walls oi roof. If in the latter, 
it should Ik* on tlie north or east side 

The floor span* .illoyved to each animal also 
de.servcs .itteiition, as yvher-e ample it contri¬ 
butes not only to the health of the stock, but 
also to tin* pill it y of the milk ])ioduced, and to 
eorivenience in attending on the animals. The 
area of the floor space is in gr(*at ])ai‘t r-egulatcd 
by the numbei and br-eadth of the jiassages, as 
the stalls and manure cliannels ar e almost fixed 
ar-eas. If a feeding pa.ssage is used it should 
not be le.ss tlian 3A ft. bi-oad, and tlie pa.ssage 
behind the cows should not be less tlian 4 ft 
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Wide Such an arrangement will give at least 
50 8 ( 1 . ft. for the smallest breeds, and ovei (>0 
s(} ft. for the lai’ger ones. Jn a double byre 
with only one passage for feeding, milking, and 
cleaning, it should not be less than 5 ft wide, 
and will be all the better of being 6 or 7 ft The 
advantage of sjiaee is more esjiecMally seen at 
milking time, for if a can is left on the jiassage 
to be tilled with milk, it should be at such a 
distance from the nianure (hannel that dung 
droppt'd will not cause some of its pai- 
ticles to be spatteied o\er the can, and 
it may be into the milk. With a nan ow 
Jiassage this cannot lx* pievenUal ^Ml 
doul>l(‘ byres of this class should have 
a minimum Hour space of .‘15 to 40 s(p 
ft Tin* passages may b(' laid with flag 
stones, bliK* bucks, oi cement toncr(‘te 
If the lattei, it should have a loughened 
surface, as when sinootluai with the 
trowel it be('omes slipj)ei‘\ if not k(‘pt 
w'cll washed 

An amjile supply of g<tod w’alei is an 
indispensable nspiisite foi ev('ry bvie 
SufticKuit should be jnovidcd not only 
for the animals to drink, but also for 
daily w'ashing the flooi of the b}re If 
it IS desired to sujijily the cows with 
w’atei in their stalls, the (.heajiest and 
one of the best methods is jirob.ibly by 
a small trough covered bv a lid in an 
opening in eaeli stall division, and supplied by 
giavitation w'atei. The <'ovvs soon leain to laise 
the lid with tluMi nose, and liaving (juenched 
tlnur thirst, the lid falls down, and so keej)f> 
out dust and bits of straw, iVe See also ait 
Ih.ir.DiNGS, FiVKM. [.r s] 

Byturus tomentosus (the R-ispbeiiy 
Beetle), the jiaient of the maggots often found 
in rasjibeiiy and hlackheii v fiuit It is a small 
reddish-brown oval beetle, about J in in length, 


and covered with a yellownsh-grey downi. The 
anteniue are slightly clubbed. 

Tlic beetles attack the bloom of the rasjiherrjr 
in Ma 3 % destroying it wdiolesale, and laying their 
eggs in such of the flowei buds as survive. The 
yellowish, brown - headed maggots devour the 
fruit, and grow to the length of about a quarter 
of an incl), and then seek some shelter on or 
near tlie bush in which to jmjiate The wnnter 
IS jiassed in the cliiysalis state, and the beetles 


emerge the following spiing to attack the new 
blossoms. 

TreAitment —(I) Shaking dowm tin* beetles fi om 
the lasjibeiiy blossoms on to sacks soak(*d in 
jiaraftin, or on to tarred boards; but the beetles 
fly well, and the operation sln.uld be conducted 
eaily in the morning, or on a dull day (2) Re¬ 
moving and destioving all old wuiod or loose 
bark, or- any likely shelter for the grubs near 
the bushes. [c w.] 
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Cabbage (as field crop).— Tn the article 
Bka.ssii’a an account is givt*n of the Wild Oab- 
bage (/; oletacca, L ) and the various cultivated 
modilicatioris which have arisen fiorn it by varia¬ 
tion and seh*ction In tin* cultivated varieties, 
usually sjioken of as cabliages, the terminal Inul 
of tlie jilant develojis info a large, cornjiai't ‘head’ 
oi ‘h(*,art’. The genus Ihassica is singulai'lv 
jilastR as regards its habits of grow'th 'Phis 
Jilasticity (‘xliibits itself in the lai'ge number oi 
sub-vai‘i(*ties known to gardeners and faimeis, 
most of which an* cliai actei ized by then foliage 
Tn some cases it glows fre(‘ly apait, wliile in 
oth(‘rs it forms a dose or dense heart, which 
latter may be considered as the ]X‘culiarity of 
true cabbages The kales, or ojienheaded cab- 
bag(*s, altliough closi'ly r-elated, are usually con¬ 
sidered apart. ^J'he intei nodes of all cabbages 
are remarkably close, and in all true cabbages 
the leavcis ar e imbric'ated, or lie over each other, 
forming a compact mass. In some cabbages, 
as in the Savo^^, the leaves are puckered more 


or less regularly over- the entire surface, while 
in otheis the> are smooth The lieart yaiies 
in shape, in some cases being Hat on the toj), 
in otheis conical in foim, wdiih* in others it is 
jnirple oi of varying shades of coloui. (.‘abbagt*s 
dificT in si/.(*, in haicliliood, and in the tiim* le- 
qiiiied foi then development, so that the num- 
bei of vane ties is large 

It IS not lU'cessai \ in this connection to treat 
at length of ('aiilitlovvers, Boicxole, Broccoli, 
Jlrussels spiouts, Alajois, and other cultivated 
allies of the cabb.ige, still less of the turnip- 
rooted cabbage Such tivatmeiit w^ould lead us 
into botanical lelatlons wdneh aie considered in 
sejKirate articles, but they all beai* out the fact 
already mentioned, that the cabbage is susceji- 
tible of profound modification unchu cultivation, 
and that new varieties may at an;\ time be ex¬ 
pected to ajijiear. Of field cabbages there have 
tieeii produced varieties which are suited to 
different kinds of soil and for diflerent puiposes 
in the economy of the farm. These are sunicieiitly 
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numerous to necessitate a description of tlio restruted to a small acreage, and they can ho 
class, and the purposes for wliicli they are re- eitln*!* e.iten hy stock folded on the land, or 
quired. Among them, nine may be selected as cut and cairied away. They in eitlnu* case 
representing, if not all, most of the cabbages ' (juickly sprout again and develop seveinl ht'ads 
which enlist the attention of agricultuiists. In j of small si/e instead of one, an<l may be fokled 
considering these vaiieties it will be well to in- i a secmid or (‘ven a third tune in ceitain cases, 
elude the soil and situation for which each is | When cut, the lower three or four h‘aves are 
adapted, and tlie peculiarities of their treatment, left; and when folded they must not be fed too 
before entering upon the subject of cabbage cult i- closely if intended to stand for a second lold. 
vation Ill general. Tlie largest member of the Although cal)bages may 1k‘ jilanted in sjuing 
gioup IS tlie Driiiiiliead C’abbage, winch may be as well as in aiituiini, tin* lattei is tlie favourite 
divided into ordinar> I)i uniheads and Savoy time, and the first week in August is the lM*st 


Drumheads, and again into Early and Late va¬ 
rieties. These cabbages are callable of growing 
to an enormous size, and individual sjieciinens 
have been knowni to attain a weight of 70 lb 
They are flat-tojiped, and compact in .structiiie, 
and ought not to be plantisl closer than oin* pel 
sqiiart* yard. They are suitable for good, deej), 
strong sods, and often riMpine a year to coin- 
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])]ete theii (areei fioin s(»\\iiiirto fni<il consiinip 
tioii The Latt<‘isea is of sinnlai p<* t(» tie* 
J>iiindiead. Tin uni.lining \aiieties an* of 
snialler size and eonseijuently nia\ be set (losri 
tog(‘tliei, and are suitable for land of we.d<<'i 
cb.iiaeter Among these nia> Ik* luentioned the 
Monpaieil, E.iily Sliee])fol<l, lOidield IMaiket, 
Tinpeiial, Exfin'ss, Oxhe.irt, Laige York, 
Others are named .ift(*r wn-ll-knowii s(*<*{Kineii, 

as, tor exanqile, -s Inijieiialoi-sSbeoji- 

f(>ld, and many (»f them aie well known to 
gi'ow'ei s. 

(^abbages aie classed among tin* fallow^ and 
fodder ei-iqis. They oeeupy the saiin* phn e in 
lolation as root crops, and aie (*st<*enn*d alike 
by sbee])-mast(‘rs, eattle-feeih*is, and d.iii'y fai- 
mers Thev are a\ailabl(* dining Ja,t< siinnnei, 
autumn, and early wdntei, and an* jiaitieulai Iv 
useful wlien grass is scarce in tin* hot inontlis 
of the y(*ar Tliev are alwavs to lu* seen ,is 
fodder in sliow yaixls, liolb in the sheep and | 
cattle classes, and rani-breedei's cannot dispeiiso 
with them. Deing mild in flavour, tliey e.in b«* 
given to COW’S on ]jastuies in model ate (juanti- 
ties without tainting the milk, and the sin plus 
may be sold for houseliold piirjioses, often at 
profitable juices d’heir cultivation is generally 


jieriod for .sow mg the seed If sown earlier they 
are ajit to run iij) into flower stems, and if later 
the }oimg j)l,lilts eneountei cold nights, and are 
exjiosed to the attacks of slugs, or .tie liabfe to 
be siiiotliei'ed w’lth eliiekw’eed, Tt is not un¬ 
usual to (bill at oiKC in tin* fi(‘ld, bul (ln*sc(*d- 
bt*(l is <m the wJiole to bt* j)it*ft‘n<*(1 In clioos- 
nig b(‘tw’<‘en (Iu*se two im'tbods, the following 
}>onit‘^.iiewoi tb\ of ( onsideiat ion Wt ]I-s«‘lt c ted 
cabb.ig(* se«‘d costs fioni ‘.is. to pt'i lb, and 
the cost of this item alone m.iy w(*ll be set against 
lb.it of jil.inl nig-oiit A e.ibb.ig(' se(*d-b(‘(l is in 
itsi'lf j)i<»fit.Lblc, as sill pins jtlant'S m.iy Im* sold 
.it fiom (e/ to Is |)(‘i Inn Lasllv, tbcjc is the 
.nhant.ige of being .iblo to (lean and pieji.iie 
tin* field for the KHi'ption of tin* jii.ints while 
tln‘\ an* dcM'iojimg in tin* seed - bed, a jioint 
of gn*.il impoi tain c .iftei b.ii n-st lnsl(M(l of 
IniirMiig, and .iltei all (‘floits (mding the best 
st*ason p,issing .iwa\, tin* s(*(‘d is geimm.iling 
and the plants growing so as to cn.ible ])l.uiting 
to Ik* (ai 1 n‘d on tlii ouch ()(t»»bei .ind \o\ (‘inbci 
Inn tlM*sc KMsons tin* seed bed is n'c omnu'inlcd, 
unless Ill e\( fpt lon.il <.ist‘s Seed-beds ma\ be 
m.ide in M.inb oi eaily \ngust, but wi* t.ike 
tin* fitter as nion* in a((oid.iine witli oidin.iry 
|na<ln(‘ It nei'd not oeenjiy mu(.li spa( (, aa 
.’y of .in.uiesown with 1 lb of scikI will fuinish 
( noiigb jd.inls foi oni* ac le of land Jt is tln‘re- 
to)e unlikeU lli.il <‘\en on very l.iigt* fainis.in 
.uie of s(‘(‘d-bed will be ie(|Uin*d, and tin* sji.iei* 
(an usually Ik* found upon .i slielteied In'.nlland 
OI <*tliei \.ie.int sp.iee Tin* kind should be 
dunged, ])l«)nglied, .mil well diess(*d down, .ind 
.1 bag of sujKi pln)sj)]iate sea(t('ied o\(*i fin* sui*- 
f.ne will stimulate tin* gnuvUi of tin* }oung 
|»l.lilts q’lir seed m.iy be broadcasted oj* diilleil 
1 ft a|i.irt, ,111(1 thefoinn i jilan isipiiti'.is likely 
■ to ))io\(‘ s(i((essfnl .isdiilline, .md wall jirodiiei^ 

, .1 l.iigei nnmbei of ])lants If sown .diout 
j August (Jtb tin* se(‘d ijuiekh g(*iniin,it(‘s, and 
j tin* [ikmts will Ik* ie,td\ for tianspkmtmg m 
(tetobei* ,md foiward to l)e(emb(*r JMe.inwliile 
tlie land int(*nded to be jilanted is skimmed, 

1 el(*.m(*d, dunged, and jiloiigbed to a f.ui (l(*|)tli, 
j and so made leady foi tin* !(*( ('j)tion of tin* jilants 
1 Theie aie s(*vei.*d metliods of m.ii king out the 
I gioimd, and the most ]M*rfi>(t- is to set the eab- 
I b,ig«‘s at tin* points ot intei s(*( tion of {*ross bin*H. 
'^rin*sema^ Ik* m.nh*, .iftei b.iriowing and lollmg, 
watli an oidin.n \ dull ii.ivmg the loulters .set 
.it fin* i(*(iun(*(l (list.in(*e aji.iit, / e. jiboiit IH m. 
Tb(*s(* < loss lines .IK* not difli(*iilt to follow', and 
if tin* jikints are (aiefully jmt m, the low's (*an 
be bot‘s«*-bot‘d m tw’o dni'ftion.s .it right angles 
to (*a(li otbei, and juesent a g(.*ometi le |)att(‘rii 
m scM'ial (ln(‘(tions In somt* ease.s the jilants 
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nut in with tho liclp of a Hliotciicd lino hh 
a pardon. In otln-rs they an* Hiiiiply planted 
nnmi the unhroken ploUL^lnn^r, either in every 
alternate fuirow or in every thud fnrrow, i.c 
iit about IH in. or ii7 in. apart, without attempt- 
iTie a (piadnlateral arianj^emenl la eounties 
wh(Te the land - prr'sser is u^e(l, the land is 
ploughed and pressed, and the plants are dihhUsl 
in alon^ every other oi every third pr<*ss mark 
111 ]^>e(lfordshire, where eahha^e cultivation is 
very thorou^dily understood, care is taken to 
avoid doiihlin<.( the taproot hy sliortenirif^ tlie 
iihre The ro(»ts of the plants are also diji|»ed 
in a Inieket eontaminf( superpho.sjiliate .sus- 
)en(h‘d in water, and eai h plant is ‘heeled’ in 
n tl)(‘ j>laliter as lie proceeds. Each plant 
should he tightly oi secuiely planted, the piacti- 
c.il test hein^ that it niiist not come up if jnilled 
at the extieiiiity of a leaf, hut le.sist the jmll to 
the (‘.\tent of hreakat^(‘. A man is re<“kone<l to 
))Ut in hOOO plants a day if hioii^lit to him and 
thiown out in fiont hy a hoy, who will sujijdy 
tliiee oi foui ])lant(us, and the cost of planting 
is ahout lO.s' ])ei aci e 

Crihhai^es aie adajilcd for an e\tensi\e .senes 
of soils 'rin*v .ittain tin* heaviest weii^ht pel 
aeie upon he<i\ y land well dun^^ed and liheralh 
topdressi'd Twenty loads p(*i a<ie, ploui^lied 
in in eaily aiituiiin, is not an oveidose f<ti this 
cross feedinc plant iSitiafe of soda diopped 
aioiind (SK h plant in A])iil hy finciu and thunil) 
pi ('duel's a \ei\ henetuial elle(.l, hut must he 
.!(•( onijianii'd with horst' and hand hoeinc The 
attei-eultnation consists in fillinc m the cajis 
fiom the si'ed-lied and tint - hoeiiic tin* entiie 
Mirlace. This is followed h\ lioi se hoeiiiLS either 
in one or two diiections, aceoidinc to thi* system 
]uiisued in jilanting All weeds must, he kejit 
down liy a sei ond liand hoeinc hetweeii the 
plants, and a second or e\en a tliiid horse hoeinc 
hetwc'ii (he lows (nriowth is i.ipid and tom- 
]>h'tel\ co\eis tlu' sui ta( <ind the eailiei .ind 
sniallei MiiK'tles ari' ready foi folding oi caitinc 
otl in Jul> Drumhead cahha^'c.s aie .siniikuly 
treated, hut are set a yaid apart each w.iy, and 
continue to t^row until winter sets in xMter 
the first foldmc oi- cuttinc, a jilouch without a 
niouldlioard should he run hetwa'cn tin' rows 
and followo'd with the lioisi'-hoe, and the stalks 
wnll (juiekly break out into fresh foliaj^i' and 
develoj) .small hi'ads which may he folded a 
second time, and the land may tiien he hioiiclit 
into wlu'at or sprinc corn 

(’ahhaces are c.speeially .siiitahle for ela\ soils 
when planted out in autumn, hecauseat no jiei lod 
of tho yeai- d()e.s this class of land wmrk ea.sier 
oi more kindly. The seed-lx'd allow\s ol the 
field being well prepait'd aftei harvest, and 
]ilanting does not involve tlie tieading of horses 
Such crops are ready for eonsumjitioii in late 
summer and early autumn, (M’ at a peiiod 
when the treading of sheeji is not injurious 
to their soils. ’Phe cabliage is al.so widely cul¬ 
tivated on lighter soils for sheep, and it well 
manured there is no difficulty in growing a full 
crop. 

In nutrient properties cabbages are inferior 
to swedes hut superior to wdiite turnips. They 
contain 90 per (‘eiit of water, 1*6 pei* cent of 


alInniiinoidH, .0 to 7 per cent of earboliydrate.s, 
O'H per cent of a.sh, and no fat. In this latter 
iti'iii they reseruhle the h'aves of swedes and 
turni}).s The hulhs of turnips and swedes aie 
of vciy .similar eompo.sition hut contain 0 ' 2 ! jier 
cent of fat, so that there is little appreciable 
ddlereiicc between cabbage and ‘turnips’. The 
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\aliie of file crop in a great manner depends 
U])on its lieiiig if'acl\ for (‘onsiiniption at a 
time W'hen gi.iss ;ind ollii'i succulent foods aic 
siaue, and this is esjictially the case in ih‘y 
suimuei s 

Jleside.'- .solid-hcadcd cabbage'- ihoi e ai e sev(*i al 
allied crops which desci vt> atleiition, .uiiong 
winch Spiouting i>io(.(.oli and lhoiisaiid-]ieade(l 



Savoy Calibapc 


Kale may he named. The latter is unques¬ 
tionably a variety of cabbage, hut deserves 
sepal ate notice as it is recognized as a di.stinct 
crop. 

The chief insect enemies of this crop are the 
root fly {t*horhia l)rassic€c\ the cabbage moth 
{Mames^tra hrasiiicce\ the cabbage aphis {Aphis 
hrassuw^ see under art. Aphides), and the white 
butterfly {Pieris bi^assicw). The reader will find 
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descriptions of these insects in the arts, on 
Phorbia, Mamestra, &c. [j. Wr.] 

Cabbafi^e (Garden). —While tlie cabbage 
will grow in almost «iny kind of soil, it can only 
be produced in peifection in soil that is of good 
quality and well inaniired In the market gar¬ 
dens near London, where enormous (juantities 
of manure are used, the best-quality cabUiges 
are grown. In addition to farmyard manure, 
guano, superphosphates, nitrates, and wood aslies 
are sometimes applied with advantage. The fiee 
use of liiiu* IS necessary to keeji down tlie disease 
known as (ingei-and-toe or anbury (see Finokr- 
AND-'roE) 

S(‘eds are sown about the end of Febriiai}’’ for 

f ilants t<» he used in August, .i seecuul sowing 
leiiig mad(* a month latei, and a third in Ma} 
These sowings should be of vaiieties that heait 
quickly, sui li as All iJe.ii t, Fillam’s Eai ly, Teiidei 
and True, .ind (Vnoaniit It is usu.il to make a 
sow ing 111 .lutuinn, say the middle of August, foi 
jilants intended to fui nish a supply in the follow¬ 
ing late spring and eaily suininer There are 
varieties knowm as non-bolters which aie pre- 
fen ed foi autumn sowing, the diawbatk to the 
cultivation of cabbages f(»r eaily summer being 
tlieii jironeiiess to iiin to howlers (eommoiily 
kmnvn as ‘bolting’) instead of foimiiig lieait 
Wlien the seeds aie sown in drills, and the seed¬ 
lings thinned to the ie(juired distan<*e, tians- 
plantiiig being thus avoided, tlieie >m 11 be a 
smaller pereentage of liolteis than when the 
seedlings aie trails))! an ted 

In the warmei paits of the eouiitrv a sowing 
foi a siqiply of spiing calilhige is made a month 
later than in eolder situations, in Heotland this 
sowing is made in the middle of July The 
v.iiuaies 1 e( ommeiided foi autumn sow’iiig .ue 
Battersea, Olieiiliam, .ind Favourite 

(Jolew'oit oi Kale is a bill, loose headed cab¬ 
bage which is cultnatcd loj a suj)))!}' of winter 
greens. The seeds aie sown in June, and the 
})laiits set out usually on ground that has been 
cleared of potatoes 'Die Savoy (Ubbage diticis 
in having the leaves crinkled oi biillate. It is 
usualIj^ veiy solid in lieart .iiid is exceptiimally 
hardy, being iarel> injuied by tlie severest 
frost It lequiies the same tieatmeiit as the 
ordinary cabbage. There aie several wcll- 
iiiai'ked forms, some with ()mte siii.ill heaits, 
wdiieh matine (jiiiekly, while otlieis aie large, 
and are at tlieii h(*st in midwintei. Bed 
bag(' IS a form of the eominon cabbage wuth 
the leaves ft>lded veiy tightly o\ei ea( h otlu'i, 
forming a solid heait It is used only foi’ jnek- 
ling. Sei'ds ai«* sow'n eaily in spiing, as iJie 
plants are slow in matin ing J 

Cabbag^e,— Fungus Diseases. —(Uh- 

bage, K.ile, Bi'ussels Sjiroiits, K(Jilial)i, (’aiili- 
flowei, and all tlie cultivated varieties of the 
wild cabbage (Ijntssira olnacca) are subject to 
the attai’ks of tlie sam<‘ |)aiasitie fungi, so that 
a disease on one variety may be eoiiieyed to any 
of the others From erojis of the cabbage ti’ibe 
they may also be transmitted to one of the varie¬ 
ties of Turnip oi Rajx;, or to any sjieeies of the 
order Crueiferfle, such as Jbidish, Horse Radish, 
Mustard, (’ress, Wallllow'er. Comiiioii weeds 
like Charlock and Shejiherd’s Purse have also 


been observed to act as nurses. Only a few of 
the parasitic fungi of the Cruciferiv are dealt 
wnth here, others are described under Turnip. 

Hampins-op’e of Seedlings —Overcrowding 
in seed-beds favours excessive moisture and hin¬ 
ders free circulation of air. One of the most 
frequent finigi favoured by these conditions is 
Pythzum debaryanum^ easily I’eeogiiized by its 
mode of attack. This fungus begins its growth 
(HI the soil, and the mycelium attacks seedlings 
where they emerge from the soil; tins place 
becomes discoloured and soft, so that the plants 
fall over. The disease spreads rapidly from plant 
to pLint, and the seed-beds become dotted w ith 
patches ol decaying plants. Pythium belongs 
to the (udor Phyeomyeetes (see Fungi); it ]>ro- 
duees motile s))f‘res wdiicli germinate at once, and 
sexual sjiores which rest in tlie soil The life- 
hisUH’V IS very siiiiilai to that of the tree-seed¬ 
ling tlis(‘ase (se(5 Beh:ch). 

T^'eatiueni —Bediu*e moisture by giving ven¬ 
tilation and light, anil thin out tlie beds by 
tians])lanting the stionger seedlings The soil 
used for raising seedlings should be fresh and 
clean ; risks wull be reduced if it is sterilized by 
heat (jr by steam. 

IjEAP’ Mildkvn.—W hen the giow’th of young 
])lants IS letai (led by dull, unfa\ oiii able w'cather, 
Ol when a moist, w’arin time succeeds .i dry 
jieriod, vai loiis loims of wdiite mildew may give 
use to eithei a juiti efaetive I’ot or to a white 
(oating on the le.iv(\s Where tin' foliage has 
to l)e Used as tood, as in cal>bag(‘, the use of 
Boideaiix mixture is not advisable, and the best 
lieatment is to kee)) u}) a steady giowth of the 
ero)) by suitable cultivation and manuiing. 

J{ooT 1 >isp:ase— This is fieijiHUitly due to 
insect jx'sts, but it has also been ti’aeed to 
fungi Of these, linger-and - toe is eommoii 
This oi’ganism can be recognized by the knotted 
thickenings on the roots, and as these .lie left 
111 the giound wdieii the labliage en*}) is re¬ 
moved, they may serve to infect siKcceding 
crops of turnips or othei crui’ifcrs The best 
treatment is by lime and by suitable cultiva¬ 
tion. See Fingeu-and-Top 

Stp:m-1{ot — This disease has j ceeiitly received 
consideiable attention (sec .bHuiial of the Boaid 
of Agiiculture, Decembei, ]) 314) It is 

geiKU’ally taused h\ a bacteiial form {Psrudo- 
mohds Cf/va^iCA'/r^.s), the attack being recognized 
b\ a soft 1)1 owm rot in the stem and loots, ex- 
tiuiding 11]) tlie vmns of the h'axes, w’huh become 
iott(‘n injuries caused by slugs, snails, and 
insect Iai\.e .'lie said to ])rovi(J(‘ w'ounds for 
th(‘ eiitiane(‘ of the hactei’ia, and in one ease 
undei our observation slugs were cerUirily 
.ihundant. .ind .ilrnost evei\ plant of ealibage 
was I endei (h 1 useless The (‘out rol of this dis(‘ase 
beeoiiH's therefoie a (luestioii of suppr(*Ksing the 
aiiim.il (_nemies, it is also advisable to avoid 
grow'ing (1 iieifeioiis cro))s too frequently on 
land liable to this disease [w. a. s | 

Ca.ca.0 (C’oeoa), .1 natiK* (of native Aiiieriean 
origin) given to tlie seeds oi ‘beans’—so-called 
— of Thcobroma Cacao^ from which the well- 
known chocolate is pre))arecl The (’aeao plant 
IS a small tree, oi jjeihaps rather large flush, 
which belongs to the Stercuhaceie and is nidi- 
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genous to Central and to the northern states of 
South America. It is now cultivated in many 
tropieal moist countries, the European sup])Iy 
coming mainly from Venezuela, Ecuador, Brazil, 
Tiinirlad, Crenada, Ceylon, »Tamaiea, and W. 
Africa. There arc said to be many cultivated 
races, which have been grouped under two sets, 
the Fomstero and the Cnollo In fbiatemala is 
cultivated Theohroituv speciom —the Tabasco Ca¬ 
cao (on the Atlantic slopes), and the Soconusco 
Cacao (on the Pacific slopes) The Sjianish in¬ 
vaders of South America in 1513-23 found tlie 
seeds being used in place of money Then great 
dietary value was investigated 1)}' Benzoni in 
]r)r)(). They were first mentioned in connection 
with England in IfifiO, but then immense popu¬ 
larity, both in the form of a beverage and of 
confe( tioins, may be spoken of as a significant 
feature of the 19th century, 'i’he tree attains 
a height of 15 to 30 ft, lias many spieading 
branches, but no central stem. Its leaves aie 
large, broad, oblong, attenuated, and remaik- 
ably thin. It produces nunieious small solitary 
oi clustered flowers on the oldei naked bianche.s. 
These ai e followed by cons])icuous pendent fi iiits 
that seem to nestle undei the shade of tlie wide- 
s])i eading dome of foliage, and aie often crowded 
around the stem like those of the pa])aw tree. 
The fruits (pods as thi'y aie gmierally called) 
become 6 to 9 in long and 3 to 4 in in diameter 
They ale five-celled, and more or less pentagonal 
in outline, but marked by ten furiows and 
waited ridges (due to the giowtli of the .seeds 
Mitliin) When rijie, they have a l(‘athei \, ]»ale- 
eolouied, thin diy iind, and contain f(»rty or 
imuv laig<‘ seeds embedded in a })ulp The pods 
may thus be readily colhsted, and two, being 
cut from tlie stmn, are struck Mohuitly together, 
thus causing tliem to burst open, when the seeds 
may be at once removed, and llu' empty fruits 
left on the ground to seive latei as manure. 
The seeds are about Ij in. long and neai Iv f in. 
thick, and wdieii cut open, the seed-leaves are 
lev'ealed as filling the entile space, and as laige, 
thick, ciumpled-up, cj'eam\-w hite and oily .struc- 
tuics eiulosed by a thin .seed - coat, which is 
coveied extt'rnally with nuRilage 

'rh(‘ (lacao is raised from seed, and for this 
])urpose tlu‘ laige.st and be.st fiuits fully ripe 
should be selected If stoied foi a week or ten 
days the seeds begin to germinate within tlie 
fruits, and may be either ]jlanted in a nursery 
oi .it st.ike in then ])eiiuanent ])ositions If the 
former course be adopted the seeds may be sown 
4 bv () in apart, vv lien in a couple of months or 
s(» the seeillings will be 1 ft in height and 
1 eady for transplanting. 11 must b<* i emembered 
that (Uc.io forms a ])ionounc(al and deep-giovv 
nig tapjoot. It IS theretoio necessary not only 
to select a ricli o])en soil for the plantation, 
but akso to e.\ereise the gieatest caie in trans- 
])lanting the .seedlings. On this account many 
jilanters prefer to sow' the se(*ds in flow'cr-pots 
consi.stnig of .short joints of bamboo packed into 
lieds within the nursery and sunk below the 
surface. When the .seedlings are ready foi 
transplantation a stroke of the knife splits the 
bamboo, and the decomposition that soon follows 
allows of tlie ready escape of the roots. If sown 


in their permanent position.^, four or five seeds 
are separately deposited a few inches apart and 
around the stake 1'he largest and healthu'.st- 
looking plant of the set is left, and all the others 
eithei' destroyed or transplanted to fill vacancies. 
In good deep .soils the plantation may be IiiurI 
15 to 20 ft, apart; on poor soils or in hilly 
regions (where the plants will not grow to a large 
.size) the lines need only be 10 to 15 ft apait. 
Closer than these distances will be found gieatly 
to curtail fruitfulnes.s, and if the plants do not 
utilize the ground thus assigned to them, the 
plantation may as well lie abandoned. 

The Cacao is a delicate plant, in its earlier 



A, Old shoot hearing clusteis df sni.tll flowers, and fruits 
in all stages of giowth B, V oung le.if shoot (', Ripe fiuit, 
shouing Mjii'ted iidges I», .Seed, .slu»wing iTiimpled seed- 
lea\es E, Flowei, witli its concave-spathulate petals. 

.stuges at least, and may (all for liberal w’atering 
and the ])rovibion of tenipoiary shade. In fact, 
should tlie locality be subject to jiei iodic storims 
in a fixed direction, it will be necessary to pro¬ 
vide peinianent wind hedges. The tcmpoiary 
shade is bestallorded by growing bananas (jilan- 
Liins) in suffideiit mimbeis with the Cacao 
plants. These give a temporary return, and if 
properly tended will aflord the de.sired .sliade 
without doing any injuiy But many planters 
])refer to use a sjieeies of Erythnna, or .some 
other leguminous jilaiit, from the belief that 
sueh not only sup])bes the shade sought, but 
})ermaneiilly imjiroves the soil. Weeding, pi lin¬ 
ing, and manuring are operations that ctall for 
the mo.st eainest attention. In these respects, 
in fact, C^icao may be regarded as in no way 
different from coflee. The objects in pruning 
are to ensure the required light and air per¬ 
meating to the fruit-bearing parts, and to pro- 
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vide and foster the necessary clean, well-formed 
wood essential to a liberal and continuous pro¬ 
duction of dowers and fi uits. 

The plants eoiiie into beai in the fifth year, 
but do not yield their full (rop much bebue the 
seventh oi eighth. The}^ may giv'e liuits all 
the yeai, though there iivv two speiaal se.isons, 
namely, fi'om Apiil to June—known as the 
Easter crop, and from Novaunlxu’ to January— 
the CJhiistmas (lop. The ) leld depends greatly 
on soil, climate, and treatment, but may be 
said to range from 1 lb to 10 lb. of dried seeds 
jier tree a year The fruits must not be roughly 
torn from the stems, since thereby much in- 
juiy might be done to the ‘eyes’ or buds, upon 
which next yeai’’s tlowei-ing depends Tlie}' 
nliould be cut oil wuth the sti’oke of a sliarp 
knif(', and as near to the base of the fruit as 
possible. It IS customaiy to rule them in little 
heaps under the trees for a uay or so, to allow 
of (omplete maturity before I’cnioval of the 
s(V'(l — ‘the beans or rubs’ as they .iie now 
designated 

The mbs are conveyed to the fermenting 
bouM‘, and on their subseipient ti'eatment rmub 
of the suecess of tlie imlusirv depends Sweat¬ 
ing mav be done m bo\<‘s or iii speeially eon- 
&tru(t(‘d air-tight looms liy tlie lormei pi<K‘(‘ss 
the mbs are paiked within the boxes, and over 
the top are thrown plantain liMves, eh*tli, and i 
boards, and the b.itcb is left to feimmit for tliiee j 
<iavs The mbs are then rt'mov<‘d, ie|)a(ked| 
into othei boxes, and once again k'ft foi thiee ! 
imu'e days to coinjilete fmmciitation. Ji\ tbc : 
lat/lm pit»cess the mbs aic spiead on the flooi i 
and the liousi* shut uji to «illovv lei ment.ition | 
to take ])laee After the tliiid day they aie 
turned (»ver into m‘W jiositions, (heobjeet being 
to erismc unitor mity of .iclion 'Vhv moisluic, 
warmth, and coidincmi'iit of the .ui geiieiate 
fei mentation, the beans swell, <‘atboiiu a< id 
gas is evolved, .ind a change aecomjilished in 
tin* natme ot the nutritive matter conUiincd 
within the seed-leaves, a huge ])i'o])oi'tion now 
becoming soluble The l»eans cliaiige to the 
w'ell-known dai k coloiii, and bet onie liigbly 
<‘]iaiged with the chai,u tciistic odour Sweat¬ 
ing having been lomplcted, the beans aie 
briislied or rubbed between the li.inds or ovei 
rough cloth to I’cmove the seed-coats and otlier 
adhering impurities, ;nnl .iie then dned (‘(iiied’ 
as it is called) This is accomplished by ex piss¬ 
ing them to the sun foi* a few lioiiis, and giiaid- 
ing them fiom lain bv dav and dew by night 
111 some cases jiaitial sweating is again lesoited 
to. bi'twecn rubbing and diving, s(* as to ensure 
iimforimty, and to pievent a too lapid di ving 
Eaeli succeeding day the ]i<*ans are kept longei 
in the sun, until (li ving lias been eomjileted In 
(’eylon, wliidi ])ioduees tlic linei giades of mbs, 
a washing is resort<*d to, .so as to lemove all dirt 
and mucilage, b(‘tvveen the sweating and the 
drying. Tn other cases, infeiioi mbs are ai ti- 
fieially coloured with a special led mud, the ]>io- 
cess being descrila^d as ‘elaying’ '^khe (’aiac.is 
(^acacj IS said to be often laigelv so eoloiii’cd 
The cured nilis aie roasted, giound to a Hour, 
and flavoui(‘d with sugar, vanilla, &e., in tin* 
production of chocolate. 


The imports into Clrcat Jbitain of what are 
desciibed as ‘raw cocoa’ havt; langcd from 50 
to (10 million ])ounds during lecciit years, and 
have been v^alued at 1^, million pounds steihng. 
The chief sources are the British West Indies, 
Portugal (really the W. African islands of San 
Thoiiic and l*iincipe), France, (.k\yloii, Ecuador, 
Biazil, Gel many, and Biitish West Africa. The 
letuins of ‘cocoa butter’ may to some extent 
record the trathc in the luittei* obtained from 
tlie (’aeao seeds, but to a very luueb largei ex¬ 
tent the butter of the eocoamit jialm [u w ] 
Ca.ee iocavallo Cheese. —This is an cs- 
sentiall}^ Italian elierxse, equally so as tin* I’ar- 
mtxsan oi the GoigonzoJa, but it differs from 
I them in gem'ial (bdiactei quite as much as (lu'y 
[ do fiom each other, tliougli in baldness of (ex- 
tuie it somewhat ri'sembles tlie I'amiesaii "J’he 
leniiet used to coagulate the milk is fiom the 
stomachs of young goats and lambs, dned as 
they' aie, without washing When us('d, lh(*y 
«iic‘cut into small pieces, vMVipfied in a }iie(‘e of 
linen, and suspended in the milk until coagula¬ 
tion occurs The ( oagulum is bioken u]) to allow 
the wli(*y to s('})arate A ])oition of tin* whey— 
iieaily all of xvhieh has bei'ii diavvn <»1I is then 
hi*ated ov(‘i a lilt* <ind pouied in a boiling sbite 
I over the (uid, and indmi's feimentation The 
|(iiti<.il [lait of th»* ])io(t‘ss IS ih.it of ])Utting 
an end t»* the feinient.ition, liy cooling, in h.ilf 
a day's turn* The (iiid is m‘Xt immeised in a 
vessel contaimiig boiling water, altei which it 
Is diavvn out in long thin sliqis, which .ire 
foi med into a iiicular mass by winding lound 
and lound [.i V s] 

CcXctus.—J'ln* (\ictus family' comjiiises a 
i number of g(*ncTa found only in tiopic.il <ouii- 
' tiles A few’ (»1 tli(‘ni, howt*veT', glow at such 
I altitudes as to be suHk u'ntly baidy^ to bi* lul- 
, livatcd ill sheltered positions in the open air in 
I Biitish g.udoiis I'he most suitabh* jtosition 
1 is on .1 south l»oidei bin k(*d by a w'all, [uefer- 
{ ably that <»f a lieated building, .ind thi*y should 
: b(* ]»lanted in loosi* soil witli which old moit.ir 
rulJdc has be(‘n mixed, and jiroteeted in vvintei* 
by till owing a townng of some kind over them 
when fiost IS scv(*it‘ Thcit' is a lepi (‘scnt.it ive 
((•llectuui of these baidy ('.utuscs in tin* le- 
(<‘sscs foi mod by the butticsses of the Palm 
J louse at Kew JJu'v include sp«*ci(*s of (Ipuntia, 
(Vieu.s, F( hiijoc.n t us, <in(l Maimmll.iiia 

[w. w.] 

Caddis-flies. Sei* I’jikyo vmd i- 
Cade-lamby a land) which is biought up 
liy li.Mul 

Cadma, a t»‘im a])pli(*d to the smallest of 
tin* pigs vvliK h a sow' has at one larrowing. 

Cadzow Cattle. -"I’lic ( ad/ow cattle form 
(•lie of the herds of Wild AVhite (’attic still sur- 
vivnig in Bntain Th(*y aie ki'pt on .i part of 
the est.ite of the Duke of Hamilton in Lanaik- 
slme. >Se(‘ Wii.n AVuitk (’attuk 
Caerphilly Cheese. Tins is the one 
Welsli cliecse that may lx* distinctiv t'ly r(*gard(*d 
as a speci.il dairy pioduct of tlie Pi incipality It 
IS a thin, Hal, (iiculai chce.se, about i! in tlmk 
and H(une 8 or ]() in. in diameter It lays no 
claim to distinguishing m(*nt, and is otli(*i-wise 
wliolly unpretending. It is innocent of any 
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Csesarian Section- 

s})ecial process of manufacture, nor does it seem 
to be always a cheese made from unskimmed 
milk It IS 111 demand clindly anion^jjst the min- 
111 ^ |>o])ulation of tlie south-eastern counties of 
Monmouth and (jllamor^au as a cheap, whole- j 
some, and nutritious food suitable foi men ae- ; 
custoined lo liard work [j. i* s ] | 

Caesarian Section.— ‘C.esanan section’ ' 
IS the name ^iven t(^ artilicial delivei-y thiou^h j 
the abdominal wall of the mother, and is le- 
soited to in (‘xtrenie cases, where the value of 
the youn^ is deemed jrjeater tlian that of tlie 
}).iient, and natuial biith is impossible It has 
usually to be peif(»rmed iindei cii’<*umstan( es 
whieli pi’cclude pel feet asejisis, ;md is (.onimoiily 
fatal to the mother, although the oHspiiiii' has 
a model ate chance of suiviv.il. The amm.tl 
sliould be amcHtli<‘tized by < lilorofoi m, and tlie 
abdominal wall rapidly incised by one ch*an 
wound, tlie womb being m‘\t opened and tlie 
bet Us lift(*d out In the cast* of dogs and (‘ats, I 
and o( casionally sow's, the Iib* fit the jiarent | 
may Ik; savi'd Tlie seventy of tlie oficiatiiui, 
and the shock resulting liom it, is not so fie- 
(]uent a caiist* of death as septic poisoning b^ 
the libi'rated matteis in the* uterus. 'The smallcu* 
animals may ha\e the utcius with its contc'iits 
lifted bodily outside, .ind the neck ligatured 
bc'foie seveiancc, tlius i educing the* i isk ol 
blood-jioisoning 1’he sue* and wciglit of tlie 
gniA'id uU'i us in imiic's and cov\s makes this 
wc'llnigh impossibh' [ii lJ 

Caffeine c)i Theine occuis m the ha\es 
and bc'iiies of the cotica* tiee the heiiies ( on- 
tain fioni 1 to 1 ,‘J ]»ei cent , in tea lca\<*s, whidi 
contain from iJ tic 1 pei cent. <incl in the* sc-csis 
of the kohl ti’c‘c‘, which contain .ibout ii jiei cent 
Small cpLintities of calhunc' aie .ilso found in 
cc»co,i. and otliei jilants. ('afleine is us«‘d in medi¬ 
cine as a nerve stimulant It consists of long 
silk\ needles, and can be dissobed out fiom tlx* 
])Iant oig.ins containing it with wat.ei, in wlinh 
it IS shgiitly soluble It has a b-eblc bittcu t.iste, 

IS a weak base, and bums s<ilts with stiong 
mincual acids 

The stimulating .ic’fioii of tea and c*ofh*e is 
laigc-ly due to the ]>rc‘senc«‘ of this sub.staiice 

[u A II 1 

Ca.s;e Qa.te (sometimes called ‘ Kissing 
date*’) is defnic'd as bi small gate* tia\eising 
bc‘tw’c*c*n two shutting posts, and su])tc*nded by 
a simill angular space c-nc-losed with p.iling . It 
is c-ompaiatively inc\])cnsive in consti lation, 

N c*t It IS es}H*cially coinenieiit foi the tiaiisit of 
iiitirm or careless jiersoiis, as it c*annot be left 
open so as to peimit the passage of a cow tu 
sheep 

Cainozoic (also wu ittcn ( \cno/oic and ( Vno- 
zoic), a name for the rocks and the* geological 
eia in which tin* latei faunas (‘i<*c*eiit life’) 
a])p<*ar upon the globe The included sub- 
diMsions aie also known as tin* systems. 

The ap])c*arance of man in l*ost-riiocene times 
IS usually held to set a limit to the (’aiiiozoic 
eia, and to open tin* C^uateinary era, in which 
we still are living. [cj a. j c.] 

Cake-breakers. — Cake - breakers are 
neeessary because animals cannot jiroperly digest 
hard cakes such as linseed, cotton, and rai>e 


Calandra granaria 

cakes unless they are finely broken; moreover, 
large pieces of cake are very liable to produce 
clioking bi'cause of the inability of animals to 
swallow them. The ordinary cake-bicakc*r con¬ 
sists of a frame cariying a pair of adjustable, 
parallel, horizontal, notched rollers woiking 
towaids one another sufiici(‘ntly close to break 
the cake Jt is undouhtedly advantageous to 
employ two sets of rollci’s, a liner one below the 
eoarsei, so that the cake may be nioie finely 
leduced than is ordinalily the ease, this is 
es])eciall 3 ' marked in the case of bal'd deeorti- 
c*atcd cotton cake, and even of softer samples, 



Kicliolsoii’fi C’akc-mill 


I as decorticated cotton cake fre(]ucnMv contains 
I h\el-coloured lumps, almost stonc-likc in haid- 
; m‘ss, which piove dangerous to live stock con- 
i suming tin'll! It is indeed safer that these 
I cakes he rc*duc*c*d to a meal, to ensure whic*b 
thc'V ai-e eiushed in a grinding mill [w j M.j 
Cakes (compound). Sec FKRDiNa 
StiI IS 

Calandra s^ranaria (Granary or t^)rIl 
\Vc*cm1 tig () natuial size, 7 magnified) is cme 
of tin* most destructive msec ts that live amongst 
stoied coin .ind malt About April, oi as soon 
as the weathei is warm enough, the beetles 
pail, aftei winch the female burrows into the 
c*oin hc'aps, and pieicc*s a minute hole (fig 1) 
with hei lostium iii a gram, laying an egg in 
each until thev are all de^iosited, which c)ltc*n 
IS not until the appioach of autumn The 
m.iggots soon hatch, and feed upon the con¬ 
tents of the giam until the husk and germ 
alone rvmain, eac*h gram supplying sufficient 
nounsliment to bring its inhabitants to ma¬ 
turity, when it changes to a pupa (fig. 2, inag- 
ndied at 3), and m about six or seven weeks 
fioin the time of pairing the perfect weevil 
is hatched, and eats its w^ay out of the grain 
(fig. 4 shows a kernel of maize magnified, with 
the beetle inside). Unless the weevils are seen 
w'aJking over the corn, it is difficult to detect 
their presence until they have been at work for 
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some time, and tlie Ijoles of their exit become 
visible in the empty grams (5). On throwing a 
handful, howevei, u})on v^atei, their operations 
are manifested by the floating kernels. The 
corn weevils cannot endure cold, being natives 
of more southern regions; and, conseijueiitly, 
they desert the corn heaps on the appioach of 
winter, to seek a W'aimer abode in tlie chinks of 
walls, crevices in beams or floors, &c., so that, 
if th(‘ old stock of corn be then removed, unless 
the weevils be ejected or destroyed, they are 
ready in the spring to commence upon fresh 
samples of any sort of gram, although they give 
the preference to wheat, barle}', and malt 
Maiz(‘, however*, sometimes suffers greatly from 
then inroads, as well as oats. 

I’he eggs are extremely minute; the maggots 
liave no feet, aie white and fat, with horny 



Guiimiy or Com Weevil (Calandra qranaiia) and Rice 
Weevil (CaZa/idra oryzoe) 


ochreous heads, aimed with little jaw’s, the 
pufia is of a tians])arent wdiitc, disclosing the 
members of the future weevil thiough its clear 
skin. 

The beetle is one of the family Cuiculionid.e 
(Weevils), and its siientifii name is Cahtndju 
grcmaria. It is neailv tw'o lines long, smooth, 
shining, a little depressi‘d, and varies fiom a 
dark cliestnut to a pitdiy coloui , tin* head is 
furnished with twi* small black eces, and nai- 
rowed befoie into a jiroboscis, which is shoitest 
and thickest in tlie male, at the apex of this 
are placed the jaws and month, and bcfoie tin* 
eyes it is a little dil.ited, when* the sleiidei 
elbowed antenna .11 e attached, these are nine- 
jointed, and teimmated by a little ovate club, 
the thorax is large, and narrowed m front to 
unite with the head, it is coarsel\ and thinly 
sprinkled with oval juts; tlie wing cases aie 
sliort and oval, with eighteen deeji and pime- 
tuied furrows down the h.nk, but tlK* insect 
has no wungs, tlie six legs aie sliort and st-oiit; 
the shanks are Imoked at their extremities, the 
feet are lient baik in leposc, being foui - )omt<*d, 
the third joint heait-shajied, fourth furnidied 
with two claws. 

C. orycop, the lice w*eevil (figs. 8 and 9, iiat. 
size and magnified), is another s}K‘ci(‘H not less 
destructive abroad, espt*cially to the ricc of tlie 
East Indies, to wheat in the southern states of 
Europe, and to the corn of Africa. Fortunately 
our climate is too cold for them to breed 111 


— Calcareous Tufa 

Britain in any numbers, excejit in steam mills, 
altliougli the beetles are very common inhabit¬ 
ants of wheat, rice, kc. Its transformations are 
similar to those of C. granaria^ but the weevils 
are rather shorter and not so smooth; they vary 
from an ochreous or golden colour to chestnut or 
jiitchy, according to the age; the eyes are black; 
the thorax is rough, with stioiig crowded jiuiic- 
tuies; the wung cases are broadest at the base, 
with rows of ]7unctures down the back, forming 
ridges; in the dark sjiecimens, four large paler 
spots are very visible on the back, two at the 
b.ise, and two tow'aids the tail. It has a pair 
of amjile wungs, foldeii beneath ; the legs vary 
but little fi'orn those of the foregoing species 

A minute greenish wuiigless insect, allied to 
Mcmporiui (jraminicola^ infests the maggots or 
pupa* of these weevils, and ju’cws upon them, 
('orn should be stoi-ed in bulk, as tlic beetles 
will not work far into a mass. The corn may 
be cleared of weevils by fumigation W'ltli disul¬ 
phide of caibon or kilu-dryiiig Thsuljjliide of 
e.iibon IS used at the late of n lb to eveiy 100 
bus of grain It should be jilaced in a dish on 
the tojiof th(‘grain and left foi one 01 twai days, 
the outside aii being exi lulled. It reipiii es laie 
in using, as it is higlily iiifkimmable. it must 
not be used near any light 01 live electric wiie. 
Tilt* kiln-diMiig slionid be at a temperature of 
110 F. for at least two houi’s. [j c j 

fF V t] 

Calathus cisteloides (Oiouml Beetle), 
a small giound bi'eth*, v'aiying from j to ^ in 
long, black with 1 eddish-biowm legs and an¬ 
tenna', no wings, or at least very imjieifeet 
ones; the thorax is nariow’cd in front, sinuate 
behind, and the jiosterior angles lonnded oil 
This beetle attacks the rijie and njicning fruit 
of the stiawlxui \ and often does mueh damage 
It IS a noituinal feeder, and hides in the giound 
(luiiiig the (lay, and under the straw between 
the lows of plants It may be eleaied from a 
bed of straw'bei 1 les by jilacing jam jiots or jmd- 
ding basins in the ground, baited w'lth meat 01 
lights. [f V. T.J 

Calcareous Grit Series, a senes of 
stiata <*f Fjipei Juiassie ,ige, ih'velojied along 
the liaik of the Cotswohi laiige from Dorset- 
shiie to Yoikshiie, and ex curling between the 
Oxford Okiy and thi' Kimmeiidge (’lay. These 
strata thus lome within tin* ('oiallian stage of 
the ckissifieation now adojited Tin* beds known 
as ‘ calcareeais gi its’ are tyjacally caleaieous and 
ienuginous sandstones, but the teim has been 
Used to iiicluih' oolitK limestones (See IJ. B. 
Woodward, IV'lem (Jeol SurvTV, rlniassic Boeks 
of Biitain, vol v, 1895, j) 70 ) The senes yields 
a liLdit loamy soil, seinietimes (olouied a strong 
red by iron oxide, and often inelined to be too 
stonv. [o. A. J. c] 

Calcareous Soil. — h calcareous soil is 
one w'hich <ontains a relatively high percentage 
of lime, w'hiih may be jin'senl in various com¬ 
binations (see ('AnnuM (’oMPouNns in Soil). 
The relationslujis of ealcaieons to other types 
of soil aie considered in the aiticle on soil (see 
Sou.) 

Calcareous Tufa, a deposit of carbonate 
of linn, on the surfaces of rocks, plants, or other 




G5 
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objects, wliere water coiitfiinin^' this substance 
(as a bi(;arbonate) in solution ilows over them 
and at the same time is evaporating^, (haists of 
calcareous tufa may also be; formed on the sur- 
fac(^ of the gi’ouiid during dry seasons in warm 
climates, by the capillary rise of water from 
below charged with carbonate of lime Tliuk 
layers aie thus formed, for instance, on dry 
stony soils in the noitli-west of (’ape C-’olony 
Water trickling out through the crevices of 
limestone often coats with a wliite friable crust 
of tufa tlie mosses and moisture-loving vege¬ 
tation that gi'ow beside tlie springs. On a 
lai*gci* scale tins material develops into the 
rock known as Travertine. Jt lias bemi pointed 
out that in many cases th(‘ plant-life itself helps 
in tlie removal of the carbonate of lime from 
solution, either- by the withdrawal of c.aibon di¬ 
oxide from the water duiiiig th<‘ proccs.ses of 
vegetable gr-owth, or, in tin- (*ase of cer tain alg;e, 
by the deposition of calcium carbonate in the 
cell-walls of the plant. [o a. j c-] 

Ca.lceola.ria..- A genus of Scro])hul<iri<ids 
distingui.shed by th(‘ p(‘euliar foi-ni of the tlower-s, 
whi(‘h are two-lijiped, the lower- lip being in¬ 
flated, somewhat r-esembling a shoe. Jn gardens 
thcr-e are four sections cultivated (1) half- 
liar-dy shrubs, represented by (’ Taiotn. and C 
violavea , (:2) greenhouse jiot shiub.s, popularly 
known as h(‘rl)aceous; (3) bedding calceolarias; 
and (1) Alpine cah-eolarlas. "J’he first .section is 
chi(‘fly liotanical, although in the gardens of the 
south-w(*st sever-al of tlie species for-ru really 
decoiative .shrubs The .second is remarkable 
for its large, richly coloured flo\\ers, the result 
of constant Cl ossing and seleition by uiltnators 
The plants aie tie.ited as annuals and r-aised 
fr-oin seeds eveiy year-. The bedding section is 
used with (Jeianiunis, Lobelias, «SlC , being raised 
from cuttings s(‘t in soil in a cold fi-ame in the 
autumn, whei-e they lemain till ])lanting-out 
time in the following ;\eai. The Aljiine sor-ts, 
namely C. phintaguiea and C. poh/rrhiza., are 
jier-ennials whicli tliiive in a sheltereil place in 
the r-ock garden. [w. w.] 

Ca.lcite. —(’alcnirn carbonate (carlxuiate of 
lime, often popularly styled ‘lime’) commonly 



Crystal of Oalrite, ahowing starting of cleavage cracks 
ami a fi agment produced by cleavage 

occurs in the form of Calcite (see art. Ara¬ 
gonite). ('"alcite or Calc-apar (CaCO,) is colour¬ 
less or white, though occasionally stained by 
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ii-on compound.s. Jt can be easily scratched with 
a knife. Th(‘ crystals belong to the trigonal 
division of fh(^ hexagonal sy.stengand have three 
remarkably good sets of < leavage-planes , con.se- 
qiieritly, when frattured, they br-eak into little 
luH-k-liko forms, with angles of 105" and 75‘'. 
Like ar-agonite, calcit(‘ efferve.sces freely when 
placed in (old hydrochloric acid or even vinegar-, 
giving off carbon dioxide a.s it dissolves. 

Oalcite forms the bulk of the rocks called 
lime.stone, whether- tliesc^ result from the ac¬ 
cumulation of .sea-.shells or have been deposited 
fr-oin material held by .seas or running water- in 
solution (see ar t Calcareous Tufa). It is often 
seen as whiU- veins in bnu-.stone. It is attacked 
by rainwater, or ]>y strt-ams containing (-arbon 
dioxide, and go(\s into solution as a bRarbonate. 
Ileri(-e it is one of the greatest sourec.s of the 
lime that is brought in solution into .soils In 
man}' gravels it forms a (ienient round the 
]>ebbles on whu h it has been deposited when 
the water dried away. [o a j c.] 

Calcium is a metallic element, and it be¬ 
longs to a group of elements called the alkaline 
(‘ar-ths The otht-r metals bu-iiiing this group 
ar-e bai lurn, sti ontiuni, and iiiagnesiurii. The ele¬ 
ment does not exist in nature in the free state, 
Init alwa}s in combination with other elements. 
Some of the best-known lompounds of calcium 
are the (»xideof cah lurn (ipiickliiiie), carbonate 
of call Him (chalk), suljihate of (alcium (gypsum), 
suljihide of calcium (gas lirm-). From their ex- 
tcn.sivc* oc-(urrence in nature, uses, and from 
their basic and other ])i-operties, the compounds 
of calcium are of gie.it commercial and agri¬ 
cultural value 

The eleiiKuit in an uncoinbined state is a light- 
}ellow-c(»loured metal, of about the same hard- 
n(“ss as gold, but lajiidly tarnishes in moist air. 

f 11 A « ] 

Calcium Compounds in Soil. — The 

most impoitant of these are the c-ar-bonate, phos¬ 
phate, sulphate*, silicate, and hurnate; in addition, 
the bic-aibonate and nitrate are found in drain¬ 
age water. 

(-ALCIUM Cauhonate ((-a(X_)() occurs pure in 
large tr-ansparent ci}stals as ealeite^ also called 
calc-spar or Jedattd spai\ and araijonite Large 
mas.ses of small calcite crystals oc(-uras limestone 
and as marble, which is white when piii-e but 
coloured when certain impurities ai-e present. 
Chalk is practically pure ealcium carbonate, and 
is formed of shells and other remains of organ¬ 
isms deposited in water. Some of the limestones, 
c (/. the Carbonifei’ous and Devonian, are very 
liaid, and are used for- road metal; others yield 
excellent freestones (i.e. they can readily be cut 
into blocks), e g. the oolitic deposits at Portland, 
P>ath, Somerset, and elsewhere. The magnesian 
limestones of Nottinghamshire, Derbyshire, and 
Yorkshire, so called beaiuse they contain a large 
pr-oportion of magnesium carbonate, yield valu¬ 
able building stones. Chalk docs not generally 
furnish building stones, though sandy beds in 
Devonshire (at Beer) and Bedfordshire (at Tot- 
tei-nlioe) are quarried for this purpose. Soft 
wdiite chalk is used for whiting; chalk is also 
used, along with river mud, in making Portland 
cement. Both limestone and chalk are exten- 
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sively used for making linu* Oarbouiferous 
liniestoiK* atid the upper dialk yield a veiy })uie 
form well suited foi a^a’icultiiial jmi jloses The 
lower eh.ilk and Innestom^s eoiitaining some 
chuey ni.iterial yield .in impure lime (ontainiiii,^ 
also alumina., this is more valuable for building 
and for hulraulu ])ui})oses tlian the purer lime, 
and thereloie of hi^h(*r piiee, but it is less 
us«‘ful a^i leultui .lily lame obtained from majjj- 
nesian limestones (dolomiti's) is avoided by 
farmers Caleium earhonate also oeiurs dis- 
siMuinated tliroughoul the soil as tin* result of 
tlie weath(‘nni]^ of (.itium siluvite and of the 
<leeom})osition of pl.ints 

(Vileium e.irbonate is not verv soluble in jiuie 
watt‘1, but dissohes fa,iil\ le.idily in watm* e»m- 
tainin^ eaibonie add, and it is then (“on\erted 
intfi the soluble biearbon.itt* It is theiefoie 
eontinually bein^ washed out of the soil into 
the diainaj]j(* w.il.ei , the .ixeraj^e loss ]h‘1‘ .'kk* 
])ei annum thioui^hout Faujjland and AVales h.is 
been estim.ited at TiOO lb,' ;ind at T{ofh.iinsted 
on the arable l.ind at SOO l(» Jnoo III- d’he r.ite 
of loss is influenced l»y the m.inuiin^, biun^T 
eie.is(‘d h\ the use of ammonium suljih.iti*, .ind 
di'CM'ased b\ dun^ (see .irt iM \m kis, F.m mt oi 
o\ Soil) and b> th(‘ eioji, it is much less on 
pastille th.in on ar.ibh' l.ind lllusti.itions of 
the solubility of (.il( lu111 (.11 bon.ite .iH‘ ( oinmon 
in limestone disfiuts, e,i\eins,ind undeiiriound 
p.issa_i^es h.ive lieeii jirodueed by the (onstant 
aetion of e.ulHUiie a< id and ^^.^teI on tlie lime 
st»>ne I'oi'k 'J'he 1 m< .ii hon.it<' jiiodmed is not 
st.ible, but re.'idily (h.in^n's ba< k into the e.u’ho- 
nate when the e\eess of < .n boiin .k id is i eino\ isl 
Water toiuini; fioin <li.ilk <» limestone is h:iid 
because of the dissohed bie.'ii lum.ite, but on boil¬ 
ing it. dejiosits ealdiiin eaibon.ite ,ind loses some 
of its haidness, the (.ihiiim <,iibon,ite i<uisti- 
tutes tin* ‘fill’ whieli l.ipidlv eo.lts k<*ttles and 
boiIiM’s in (“h.ilk distiiets In some <ases tin* 
calcium caibonate is deposited .is the w.iter 
issues fioni the lock, as in the well-known st.il.ie- 
tites, sUilagmites, and petrify iiif; s])i in^s of lime¬ 
stone and chalk format uuis t’.ih luni e.nbonate 
may in the same wa\ di'jiosit in the sod fioin 
the soil water, eiiciustine; tin* ]>aitieles and 
eementin^ them to^ethei d'hus it iinieasesthe 
coherence of sandy sods, and ni.i\ in extieme 
cases form a h.iid-ji.in 

When e.il( Him c.irbon.iti* is heated it is eon- 
^eJ•ted into lime, and e.iiboiiK' .icid is £(iven off 
The chanjjfe is icadily revei ^ible , lime (juiekly 
ab.soi bs eaibonn a( id fioiii tlie an, formini; 
ealeium earbonati‘ a^ain The thiee bodii*s 
lime, calcium (aibonati*, and calcium bie.irbo- 
iiati' are related thus — 

Liino contains no caiborne .acid 

(talcium cai’l)onatc contains one dost of caibonic and 

Calcium fiicai bon.ite contains two doses of c.ntionic 
acid 

If exposed to an, bine and ealeium bieaibon.ite 
tend to ehani^i* into calcium (.irbonate, but in 
tlie sod th(‘ ti'iideney is to change into the bi¬ 
carbonate, because of tlie large amount of car- 

1 T M Reade, Chemical Denudation in Rel.itioii to Geo- 
loffical 'I’lme 

* IJall and Miller, Pioc Roy .Soc , rjOf), 77, 7 


boiiic acid present. Thus a dressing of lime is 
\ irtiially the s.ame thing as a dressing of chalk, 
(‘xcejiting that lime is moic finely divided than 
clialk and so distributes better in the soil, and 
lime has also certain caustic pi’operties fiom 
w'hich chalk is free. 

(‘alciiim bicarbonate has a lemarkable effect 
on ilay, floccul.iting tin* fine pai-tieles so that 
tlnw now belune soniew'hat like coaiser oiu's; 
the typical clay pi’ojierties, ]ilasticity, stickiness, 
and inijieimeabdity ])aitly disajipear. (‘lay sods 
.are tlK*r(‘forc mindi im])roved by calcium liicar- 
bonatc; they can hi* wuu ked more readily, w^ater 
drains aw^ay and aii’ g(‘ts at tlie loots of the- 
]ilant mill h bett.ci as a residf. of the aetion. 
‘(‘balking’ or ‘liming’ clay soils is effective be- 
lansi* till* (balk oi lime ipiickh changes into the 
bi<*<ii bonate 

(‘.allium caibonate acts in the sod as a base, 
\e d neidiali/es tlie acid constantly licing 
formed in the sod by the action of niicio-oig.in- 
isnis on oig.uiK matter, or by the (lecoin))osil ion 
of K'lt.iin ni.inuies, like ainnioninm snl]»hate 
Thispiopeil y i.s of gieatagricidtiiJ.il ini]»oT tanee, 
simi* .ill oiihnaiy schemes of fanning leijniie 
neutial eondilions in the sod The h.ictenal 
doia IS ,ilso eonsidei.ilily inoiblied when acid is 
pii*scnt , the desii.ible i h.inges tlie breaking 
down of oigann m.itter and tin* foini.ition of 
nitiati's —being laigely sujipressed, and a nnm- 
bi'i of olhei cluinges t.ike pl.ice, lesidtiiig in an 
ai eninnl.ition of black .ii id liodii'sof peaty n.itiiie, 
ipnte nnsnited to ]»lant growtli. (‘eilain disease 
oiganisiiis, (/ the J*l,isnio(lio])hor,i, e.iiising 
lingei-and-loe oi anbiii \ in tuinips, also thiive 
in ai id Sods Tliesi* acid oi ‘ soin ’ conditions 
when they ansi* must be icincdicd by die.ssings 
of lime oi chiilk 

(‘.ill Him eaibon.ite bungs .iliout other ehi'ini- 
eal ihang(*s in the sod. It afijieais to lil)(‘iat(* 
potash tioni insolulilc silicates, and so imu'e.ises 
the .iinount of avad.ible jilant food On the 
othei hand, it dejiiesses the a\.id.al)dity of 
])ho.spliates 

E\}iei iinents made by T^oew' in the United 
States,mil in »lapan show' that ealcinni e.irhon.ite 
(or June) is a potent .igrid for overcoming (he 
ill (‘tfei ts of t\((issi\e .iinonids of magnesia in 
tin* sod 

Jn (oiiseipienee of the wasldng out of c.ilenim 
caibonate alieady mentioned, some sods oeenr 
wliicfi aie ipiite fiee fioin it In this lesju'ct it 
is nniijue, no othei sod (onstituent can be lom- 
jilctclv lenioved fiom the sod or is e\(*r entirely 
laiking, ;ind lienci* a gri'al. division of soils is 
jiossjhle into those that contain ealeium carbo¬ 
nate and those that do not Each of these divi¬ 
sions has its <*haiael.ei istic floi'a — baetei’ial as 
welJ as jilant—for soim* jilants will not tolerate 
call Him c.ii lionate oi lan do wuthoiit it, wdidst 
otfiers wall not tolerate, tfie acid conditions 
wdiich arise in its absence (sec ai‘t. Soils) In¬ 
stances of tin* former are the well-known calei- 
fiiges, 1)100111, spuiiy, &e., and trees like the 
conifers; the lattei include many of the ordi¬ 
nary farm crops. Soils free from calcium carbon¬ 
ate are not as a rule productive, and are often 
uncultivated; in (Jreat Britain instances are 
found among the commons, moors, heaths, and 
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barrtJii sandy tracts. Other cxaiiiples are fur- 
iiislied by the ‘HeidebodeiT of Noi lh (.Teiinany, 
and the loiig-leaf pine and sh<jrt-i<‘af pine regions 
of JVlississi[)pi and Alabama, in some parts 
of the United States the contrast between the 
regions where calcium carbonate is ab.sent and 
those wliere it occurs is so marked that the 
saying has aiisen, ‘A lime countiy is a iich 
country’. 

Excess of calcium carhonate is, ]iowe\ei, as 
bad as deficiency, and the po\eity of tlui chalk 
soils IS proverbial. This arises in ]jait troni the 
liglitness and poiousness of the soil, and paitly 
fiom an unhealthy condition to which plants 
are liable (see art ) The bacterial 

pio( esses also ap])(‘ar to be modifii'd, since clialky 
soils aie often abnormally inli in iiitiogen 

As a rule feitile soils contain not 1 <‘ms tlian 
*5 pel cent of calcium caibonate S<»nie geed 
siinds aJid cla\s fall b(ih»w this limit , in these 
cases liming is found to he ])i()titahle if more 
tlian 10 per cent is jiiesent, the soil may be too 
light and poious to \ leld hea\y dops The 
ah.siMKi^ of lim(‘ IS shown (piite cloaily by file 
ch.iia<‘t(.“r of the vegi'tation, hut chemical detei- 
mination is net ess,u y to ascfil.iin if a soil is] 
iicai tlic limit ('ahium taihonate is deioin- 
jiosed h\ acids with exoliititui of (.iilionn at i<l 
gas, anti the amount of gas e\ol\e<l wlnui acnl 
L pouied on t,o a known weight of soil afloids 
a iiuMsuit' of the amount of (aihonate ]nesent , 
othei i.iihonatt's .also heh.ivt' in tht‘ .s.inu‘ w.i\, 
hut noinial lultivated soilsioiitain only (ahiuni 
caihon.ite Vaiious methods aie in use hu 
nieasuiing the .iniount of c.u hoiin acid evohed 
When the soil contains iiitut* than 1 pt'i (eiitof 
calt mm tarhonate, Stheihlei’s cJihimeteT gives 
sutht lently .n t urati* lesults If less than o ]m‘i 
cent IS [iiesent it is iieeessai n to use a moie 
sensitivi' method Sntii methods lia\e been de- 
seiihcdhy ifall and h’ussell (Trans (lieni So< , 
81, 81) and by Amos (dour <if Ague 
Science, Ufori, i, The exact estimation ot 

miimte (jiiantities of eaihonates in soils is \ei v 
dilhcult, because the ac id also attacks some of the 
org.iiiK mattei pieseiit .ind ioi iiis cat honu .icul 

(’aia'HTM f’uosriiATK ((’aj(I'() 4 ),,) is an invan- 
able constituent of soils It laicly occurs jiuie, 
hut is associ.itcd either with the fhionde, as apa¬ 
tite, oi wuth the cai hoiiate, as ])hos])hoi ite, law 
pliospliate, coprolites, A])atite is oi casionally^ 
f(»und as good c<(loniless crystals, ]iut is .si>me- 
wdi.it widely distiihuted as minute eiyst.ils in 
granite, basalt, and tlie soils dm iv(*d theri'from. 
IMiosphorite or raw' phosphate occui's iii eiioi- 
luous masses in certain pai ts of the woild, and 
as nodules in the Eala beds, the Eow'er (lieeii- 
sand, the hasc of the chalk, and the base of the 
ciag 111 Siiholk, it IS almost iiivai lahly as.sociated 
w'lth cdialk or liiii<‘stone. The large beds at 
Estreinadura, in S})ain, were deseiihed in 1845 
by Daidieny and WTddmgton ^ in the siuiie 
year Professor ITeiuslow direct(‘d attention to 
the deposits of coprolites oceuiring below' the 
clialk in Surrey, Cambridge, and the eastern 
counties The name ‘eoprolite’ (literally ‘fossil¬ 
ized dung’) arose from the erroneous idea tliat 

> Journ Royal Agric Soc , 7, 338. 


the nodules were in all cases the fossilized dung 
of extinct animals; it now' seems iiiori^ probable 
that many of tlieiii aiose from the sliells or bodies 
of oiganisiiis, oi that they liave been formed by 
tlie ac( umulation of phosphatic matter in and 
around some leiitre, sindi as decaying silica 
sponges 4'he English ]>hos)ihate dejiosits w'lU'c 
for some ycai s used in making super})lios])hates, 
but they w'eiv soon exliausted, and tluur place 
was taken by h’rencii and iielgian deposits. ’Plie 
most prolific mines aic those of South (’aroliiia, 
winch su])ply two well-knowri grades, one from 
the island.s, known as kind ]»hos])liate, contains 
some iron and niumnnum ])hosphates, tlie other 
dredged from the beds of nvers and called 
rivei ]ilios])hate , the latter is purer, and is pre- 
fen eil by Faigiisb manufai'tui'ers Valuable 
deposits also o((iir in Florida (‘hard lock’ and 
‘[lebbh*’ ])lios])liates) and ’rcnnessi^e. Of recent 
yeais the ch^jiosits of Algeria and Tunis, w'hieh 
ai(‘ neai 1 y fiee fioni non and aluminium, and 
((Uitani only e.il< nnn (‘ailionate as impurity, have 
be( oiiie \eiy iiiipoi t.iiit, supplies also come fioin 
th<‘ Pacific islands (^aleiinn j)hos})haf(“ may 
oiigni.ilh haM‘ been formed ]>v tlie oxiclation 
of ]>liospljid('s in the Igneous rocks, but the pre¬ 
sent deposits ,ire of annii.il ongin. Its forma¬ 
tion IS still going on in some of the Paeilie 
islands Tlu* guano deposited by the buds 
oxidijes nnd<‘r tlie jiifluenceol .in and moistine, 
le.iMiig .1 phosph.itle lesidne which K'aits with 
the (al( nnn (vii boii.ite in the roik below to form 
tab Him ])b<)s])bat<‘s Som*'of (lie lieds in otlnu’ 
paits of the woild m.iv have beiui foirned in 
this way Tin' foim.it ion of the nodules has 
bt'cii already cli'alt with 

(’akium ])hosph.iU' is only slightly'soluble in 
w.itei, but, like (.lUium caibonate, it dissolves 
moi(‘ leadily if (arboine ai id is present. It 
is, tln'refori', useful as manure, Daulieuy (sre 
above)m.idesu<-eessfiil field tiialsw'itli the Estre- 
m.idui.i jibosfihaU's, and Pann‘‘ sbow'ed that the 
phosphatK nodules ni and lielow the chalk liad 
(onsideralile value 1 feherain^ demonstrated the 
\.ibn' of the Fieinh ])hosp]iates on the soils of 
linttany' and the Landes wlien lime w'as ab¬ 
sent, and Soderbaunr' obtained good I'esults on 
the Swedisli moor land soils However, they 
are of little use on soils eont.iiiiing ealeiinn ear- 
honatc', and as they' \aiv eonsnk'i-ahly in action 
It IS altogether bettei that tln^y ,diould be con- 
^eIfed into supmpliosjiliate and not used in the 
law' state as in.iuine. 

Lali'H'M Si i.riiA'rp: ((^aSO, • 2 H^O), gypsum 
or selenite, oeeiiis as crystals in many clays, and 
also as seiiiieiwstalline nodules and veins in the 
Tiiassic marls of (’umberland, \Vestmorkind, 
Dili ham, 1 )ei by shn e, Nottinghamshire, Stafford¬ 
shire, and Somersetshii'e, and in the Pur beck 
beds of Sussex and Dorset. Fine granular kinds 
aie know'll as alabaster. It is somew'liat soluble 
ill w'ater, and inijxirts to clay w'aters some of 
their permanent hardness, i.c. the hardness that 
is not destroyed by boiling. It favours the 
growth of leguminous plants, and was at one 
time used as manure, but special dressings are 

Eoj Soc , 1848, 9, 66 

2 {'hitiiie Agncolc, Cnd ed., p 847 
s JahieBbenchl Agnk. Cheniie, 1905, 8, 133 



68 Calcium Cyanamide — Calendars 


not now necessary, since it is contained in super¬ 
phosphate. Its inanurial value is often supp«)sed 
to be due to a i traction witli some of the zcolitic 
constituents of tlie soil, whereby potash is liber¬ 
ated; the potash, and not the j^^iisuni, being 
regarded as tlie direct caiist; of the incn-ased 
growth. Dyinond, however, has pointed out 
tliat tlie amount of sulphate' in tlie soil may be 
insulheient for the full devi'lopment of ciops 
rich in protein. In these c'ases g\]>suni has the* 
directly beneficial ellect of supplying sulphui ^ 
Ciypsum has a favourable efiect on nitnlication 
It has been extensively used in the United States 
to overcome the injurious effect of the ‘black 
alkali’ occurring in certain soils. See Alkali 
Soils. 

C.VLciiTM Hcmatk is dc'scribc'd under Humus, 
and (t\L(’iUM Sir.K’ATK under Soil. |k j k] 

Calcium Cyanamide, the term applied 
by agricultural chemists toa nitrogenous manure 
whicli was first pr(>duced in 11X13. It is known 
commercially as lime nitrogen and as nitiogen 
lime, and its pro})eities and agricultural uses 
will be found under the foriiK'r term See Lime 
NitIiooen. 

Calculi, Stones, Concretions. -Stont's 
or calculi are found within the bodies of all the 
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different species of domesticated animals, .and 
are of varying composition and density, from 
the soft and loo.soly constructed c«)ncn‘tions 
primal ily composed of the dust taken in food, to 
the hardest bodies, com|J!irable v ith flints. Those 
spoken of as concretions or bowel stones are 
always met with in the l.irge intestine, although 
the foreign body or niich'us has yji’obably made 
its way through the small gut lirst 'J'he sur 
face may be convoluted like the biain, oi yier- 
fectl}^ smooth, and the stones vary in size from a 
few grains to many jiounds in weight. Milleis’ 
horses and others partaking lai’gel^’^ of ground 
foods are specially subject to concretions. A 
nucleus is usually found, and may consist of any 
fragment of insoluble mattei’, such as a broken 

1 Journ. Agric. Science, IQOf), 1, U17 Djmond, Hughes, and 
Jupe. 


nail or jiiece of pl.astm*, of wood, metal, or of the 
beards of certain cerc.ils, around which deposits 
of jiho.sjihatic matter accumulate, mixed with 
hardened mucus Their presence may never 
be su.spected, and no trouole caused during a 
long life, yirovided that they lemain pouclied 
ami (juiesci'iit in some' sacculation of tin; bowel; 
but tlieir disyilacement, from an}^ unusual movt'- 
nients of the gut, may lesult in colic, impaction, 
and death. Puigative medicines fre(|uently 
bung about their e.xpulsion. 

Bowel stones ait' loughly but conveniently 
divided into jihosjihatic, oat-hair, and mixed or 
mulberry (from the lesemblance of the latter 
to berries) Analysed, tht'v are found to con¬ 
sist of phospliates of ammonia, magnt'sia, and 
lime, silica, and alkaline salts, with some 30 per 
cent of animal matter, made u]> of inttistinal 
mucous and digestiv'e secretions Stones in the 
bladder are of somewhat difierent conifiosition, 
and ()f moi'c seiKUis import That they are due 
to precipitation of the salts lu'ld loo.sely in solu¬ 
tion in normal mine is beyond (question, but 
the leason why some- horses eliminate great 
(piantities of lime s.ilts is not know'ii, and does 
not appi'ai to have aiiv din'ct I’clation to the 
food or watei, or wc should find a laigei pio- 
poition ol su(.h c.ises in linu'stone distiii'ts 
Anal^>sis shows (Mibonate of lime as foiming 
from (>l) to Hf) pel cent, carbonati' of magnesi.i, 

3 to S, oxalate of lime, 2 to 17, phosphate of 
lime, 4 to <1, oigaiiu' mattei, f) to (> ]u'r (cnt 
Ammonio magnesian jihosphates a(<umulate 
in the iiK'thial lanal of tlu' bull and ram, and 
in the vei miform jirocess, as the result ol exces¬ 
sive fet'ding on mangolds, .tnd sterility has in 
some instances bi'en traced to this sourc'c. See 
Hladdi k, I)isk\sks ()!• [h. l ] 

Ca.lenda.rs. — Theie is this difleiencc* lie- 
tween .igi icult ui e, gaidt'iiing, and luial o( (*u- 
yiations geneially, and all other industries, viz 
that the events peculiai to tlitm .tie leiui- 
lent The same c}tle of ojieiations, \.ii\ing 
only 111 d(‘tail, is coinph't(*d with tlu' ])ass,ig(* ot 
every successive vc'ar. And thus it is that .i 
calc'iidai* which sumrnai'izes the out-ol-dooi work 
j>i(>])ci to e.ic’li month of the \cai may seive .is 
.1 u.seful guide . 111(1 KUiiembi.ineei to the farmer. 
Esjiecially at busy si'ason.s, (U' when the .itteri- 
tion IS c'ligros.sed in some special woi'k, acah'iidar 
peifoims .i useful sea vice in lecalhiig to the 
mind duties which might otherwise be over- 
lcM)ked ‘At the beginning of every month,’ le- 
iii.-iiLs Arthur Young, ‘a good farmer, wdiether 
he has or has not a calendar, is obligc'd to reflt'ct 
cm the work he has to {ii'iform in that month; 
lie ought to fol(^see the whole ,at once, or it is 
iriijA»ssible he should make .i piojier provision 
foi its pc'i for iiiance ’ 

The woik usually yiei'formed in any given 
month wall be found recorded in the alphabc'tical 
jiosition of the month in the pr’cscnt work. Thus 
under ‘April’ foui ai'ticles appear', dealing re- 
spc'ctively wath f.ii m work in Southern and in 
Noithea-ii Britain, and with gar-dening opera¬ 
tions in the same areas It should be under¬ 
stood that Southern Bi itain refers especially to 
the district round London, and Northern Britain 
to the district round (Ilasgow. The times stated 
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for tlie perforiuance of the various a^rneultural 
and liorticultural operations are only lelative, 
ami will vary naturally with the soil, climate, 
exposure, latitude, and elevation of any j>ar- 
ticular area. Within certain limits, however, 
they may he calculated to meet the two latter 
v.iriations by reckoning the ofieratioiiR foui days 
latm* for every 70 miles noith of London or 
(llasgow, as the case may he, .ind for eveiy (»(K) 
ft (»f elevation above sea lc\el. Hut while an 
empii leal lule of tins kind, basexl ujion geneial 
ohsci vatKUi, may bi* found to satisfy the ma¬ 
jority of cases, it will not b<* found applicable 
to evtuy locality. In ji.irticul.ii, tin* factoi of 
(Innate varies .so much in Hritain as to oiit- 
w'l'igh all oth(‘r considerations Individual judg- 
imuit and expeiicmi^ must therefore be called 
upon to eflect such inodifRMlions as paitnular 
cii cumst.inces (hun.ind Sis* also aits Wi atiikk 
IN liKLATlON TO AoillOl LTl'UK, Exrosi ItK, ElK- 
VATION, I'tc h *0 

Calendula.—Tin* ]*ot Mangold (C ofici- 
IS one of the most useful of snmmei an¬ 
nuals Theieaie m.in\ fonnsof i(, most of wlndi 
come tiue from .sei'ds These nny lx* .sown in 
the open bolder in spring, .ind thinned to (5 in 
apait when the s(*(*dlmgs are ^^ell up Jlotli the 
double and sniglc-flowcrcd forms aie jiopnlai, 
Ihince of Orange and Lc Hronst heing two of 
the best. The spt'cies is a nat i\ c of Soul h Europi*, 
luit is naturali/cd, in gardens at an\ lati*, in 
this counti N The floweis foimeilv woie field 
in ic])ute ,is a domestic in(*di< me, lieiiig ns(‘d in 
tfie form of an emulsion foi poiiltui's An e\- 
trac t of the flowi'rs is soinetinics usi'd for <*oloui- 
ing hutter and (.heese [w \\ J 

Calf Pens.—At the oidmaij faun, sj)e< lal 
provision IS .seldom nnide for tin* acc«»mnio(lation 
of calves (leneiall\ some s]>aic shed imt fai 
a})art fiom the cowhouse (if this can be got) is 
tak(*n advantage* of for tin* jiuipose Tt is ipiitc 
common at the smaller dairy farms in the West 
of Scotland, wdiere wholly-co\eied-in jnghou.sixs 
an* jirevalent, to see tfic oldei calves bi'ing housed 
therein during tlie early pait of the season, 
befoie cfieesemaking has been startixl and young 
pigs have been laid in to consume the resulting 
whey. And the.se jilaces, where of modern con¬ 
struction, being liotli air;^ and coinfoi table and 
well liglited to boot, answer w’ell as calf jiens 
There is no reason, liowcvcr, otlier tfian lan*- 
lessne.ss or inattention, why pr<i})cr accommoda¬ 
tion is not more generally foi thcoming foi tlie 
very young inembei's of our catth* .stocks Tin* 
young things are sure to thrive best in a house 
that IS w^ell aircxl without being draughty, that 
can be ke])t fairly warm inside without l)t*com- 
ing ofleiisive in its atmo.sphere, and in wdiich 
there is jilenty of light In a jilace of this kind, 
piovided that, irrespective of litter, it is diy 
underneath, the animals arc certain to thrive if 
W(*ll attended to otherwuse. And the reijuire- 
nients just spccdicd arc surely attainable at 
most farm homesteads without much difficulty. 

It is not wi.se, of course, to keep too many 
calves together. It is better management to 
grade them according to size, with so many in 
a compartment to themselves. At this rate the 
calf house or shed set apart for the calves should 
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be divided into as many separate places as cir¬ 
cumstances warrant. The.sii an* best when fitted 
up as so many loo.se boxe.s, gioup(*d somew'hat 
on the jirim iples laid down for the ariangenient 
of (attic shed.s. A good plan is to have a .shed 
fitt(*d u}) as a miniature byre, in which the 
young <.ilv(*s are tic*d b^ the neck, in a iiiaiim*!* 

I similar to tlu*ii (*ldei.s, as they ai‘e introduced 
to the woi 1(1 Each has a trough and heck c>r 
fodder* rack to itself, and no more room than 
allows it lying sjuk-C Here they leniain fastened 
up until the oldest among them are drafted to 
a sh(*(l or loo.se box to make room for* later 
comer.s For six or .seven W’(*eks at least ea( h calf 
is aj)j)ienti(*ed to confinement wuthin w’alls in 
this wav. S(M* also liL.iLDiNo.s, Farm [k ii ] 
Cal'f-rearirifif. — Tlu* natuj*al m(*t}iod of 
icaiing a (*aif is to let it r*un with its dam, and 
f(*cd according tc) its apjretite and its m()ther‘’s 
rndin.ition In tins way the bi*st calvTs are 
made*, and for that icason tin* (*alv'(‘.s of high- 
class pc*digi(*e hc*ids aic l■c‘arc*d b^* then dams, 
although not, as a r ule, allowed fi'ee acctxss to 
t]i(*ni The* calv(*.s of slow-giowing, jioor-milk¬ 
ing bi*c(*ds, such as the (lall()wa> and West 
Highland, w’hic'h gia/e on exposed and inferior 
jiasture.s, ai*c also reai'ed on the udder, and the 
.s.iiii(* .s>st(*m ])i*t“v,nls in many cc)mnic*i’cial herds, 
111 whicli, to .sjiv(* labour and ensure good stores, 
the COW'S I’ai.se one*, two, or thr(*e calves each. 
In the north of Scotlaml, wdiere this sj'stcin is 
wc*ll undei’.stood, tho.sc* calves are believed to be 
more* (*c*onomic.al than if raisc*d by the pail; but 
on good land, wdieie grazing and milk are dear, 
and skimmed or .sepal at(*d milk abundant, pail- 
. fix! calv'(‘s are in the* majonty, and probably in 
j the eircum.stan(*es the cheapest. For the sake 
, of cI(Mr nt*.ss and brevity the various methods are 
|(lassili(*d as follows, it bi'ing understood that 
I when ealv(*s are reared artilicially, w'hole milk 
, is always given for a longer or shorter time.— 

Natural Methods.. I !"> , 

[ [h) m coinnicjicial herds 

r(c/) with hkiininecl err sepa- 
I ratc'cl milk 

Artificial Methods ; witli skimmed milk and 
I a cream .substrtute 
t(c) W'rth a ri.rlk ecjiirvalent. 

Natfral — Pedigree Herds. —In pedigree 
herds from wduch exp(*nsiv'e stock are sold, eaeh 
(.ow rcNirs hcT own (*alf only, a;id the .system 
varies as between one herd and another only in 
t the minutest (h't.iils In tlie (*a.se of tlu* lieavier 
bc*cf Irreeds the (*ovv is generally tied uj) and 
the (*alf penned or tied close by, and allowed 
at'cess to tlie mother at regular inter’Vtil.s. 

A leading br(*(*der’ of Shorthorn cattle in 
Aberdeenshire, whose bull calves aie biought 
out in a (*ondition nev'er excelled, and sold at 
jrrice.s second to none, thus de.scribe.^ bis sy.stcni: 
‘My genei'al plan is to let my calves go in 
lots of from six to eight each in loose box(*s or 
pens. They are suckled when ver\ young four 
times daily, and w'hen older (three months or 
thereby) thr*ee times. In summer they accom¬ 
pany their dams on the pasture. 1 like to wean 
them when about eight months old. When the 
calves arc two or three months old they get a 
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little linseed cake and hay, and afterwards some 
cut yellow turnips. On the grass they get no 
extra food for the first two months, but after 
that they get a little composite linseed cake in 
the field. The heifei’ calves seldom get any cake 
on the gi'ass. This system is subject to varia¬ 
tion in sjiecial cases ’ 

A well-known bri^eder of Aberdeen-Angus 
cattle in Fhigland allows the calves to be suckled 
by the cow four times daily till a fortnight old, 
then thi’ee times until the cows go to grass, 
when they suck at will So long as the calves 
ai’e housed they an* tied iiji, and the ou ner 
considers that they thrive much better on three 
fe(‘ds daily than if allowed tin* full use of the 
cow. The bull calves in (his herd are gi\en 
li to 2 lb of liiist'cd ca,ke or coriipoiind feeding 
cake in July wlieii about six months old, and 
they remain with the cow and leceixc cake till 
at least ten months old (Viws \n ith bull ealxes 
graze on >oung gi'ass or ‘seeds’, and cows with 
heifei'calves on ih(*])oorer pasturv. It is notice¬ 
able that in both of tliose tyinc.il instanc<*s the 
calves are not allowed to run with the dam for 
some months aftei birth In pi'digree heiils the 
cost of leaiing tin* calf is uinin])ortant if the 
st<a*k are fashionably bred and in gieat demand, 
but IS necessarilv higher than in cornnn'riial 
hei’ds, and will seldom be less than £\0 or £12 
at weaning 


Estimatki) (’osr or Kk\i:in(. a rr-’Du in:r T.rii, 
(’\ia' TO Kiciit ok \im Momus Oli> (.Noinii 
OF ScoTiiWn) 


Winter- 

-Seven months 

X* 


d 


fS tons tiumps oi othei loots 




Cow ] 

I at 10s |)c*r ton 

4 

0 

0 


to 2 tons stiaw, or straw 





and hay, at 40s i»er ton 

1 

0 

0 

1 

LCake, at and aftci calving 

0 10 

0 

Si MM KU- 

-Five months 




Oow 
and 
Calf 1 

(2 ac. glass at 20s ijor acre 

1 11) cake ]ic*r day to calf tor 

2 

0 

0 

1 fuiu months 

0 

12 

t; 

(.Attendance on cow and c.ilf 

i 

0 

0 



12 

2 

(* 

NaTUIIAI. —CoMMKKC’l \L IIfRDS 


In 

c (»m 


mereial herds a much greater' xaiietv of method 
may be found On upland and hill far ms of 
chea]i grass land the eoxxs, (J Nvh.itev<*r breed 
except dairy cattle, gem'ially lear om* calf onlv 
The calves ai’c di'o])])ed in sju'ing, and \\eam*d 
Mhen the grass fails and they havi* learned to 
eat hay and tur-nips. Sudi calves are exjiensixe, 
and only protitalile wdieii of liist-class (juality 
and when then dams c,m be (licrijily winteied 
Blue-grey calves, the progeny of .i white or roan 
Shortliorn bull and (billoway cows, are rearvd in 
the south of Scotland and the noi'th of Kngland 
on tins plan, and if di'ojiped a( the light tnm* 
are worth from X'7, lO.s to £^,) when weaned 
Mr. Joseph Vickers, of Elm Bark, ’Fow Law', 
in (‘ounty Dui-liam, has raised calves fi'orn a 
herd of forty (lalloway cows by'this method 
for many years. The cows are jiure-bred, and 
cost as heifers in (*alf from X'lH to £24 A 
white Shorthorn bull is put to the cow's early 
in June, and the calves arrive from March to 


May Day The cow^s and calves run on the 
rough land along with blackfaced sheeji till the 
end of October, when the calves are weaned and 
sold at from £7, l().s‘ to £h, The cows graze 
on the same land till after Ohristmas, when 
they are sheltered at night and given a little 
hay night and morning. 

In the same district two calves are sometimes 
}>ut to a cow, but tin* cakes are worth h*ss at 
w^eanuig, and the cow" must get better than 
moorland jiastuie. 

Estimatko Cost of Kkakinc, a Elue-ukky Cvkf 
(Nok'jh of Enulano) 

£ .s d 

Hay for five months 2 0 0 

(Jiaziii" 2 0 0 

Share <»f hull’s ket'jt and service 10 0 

Dc'preemtion on cow stock and dcatlia 1 0 0 

(; 0 0 

The \alne of tin* cows’ manure may be set 
against atti'iidanci* and litter 

In the inived f.iimingand cattle-fe(*ding dis- 
tiicts of Scotland and the noith of England, 
indeed in anv area outside of tin* daitving 
( ountics, two or thi(‘(‘ cak(*s are ofti'ii K'ared by 
one cow T\])ical I'X.iinpfi's of this method aiT to 
Im* found anxwheii* in (In* (*ast of S( othiiid, and 
tln*y only dill(*i in tin* br(*(*ds or cros*'es which 
are kt*pt In Fif(*shii‘<‘, oin* well known tet*(l(‘r 
re.ii*'all his own s(o(k fi oin twa*nt\ <io.ss(ows, 
whnh, mated with .in A hei deen-A ngus hull, 
iais< their own c.ikcs and two othcis d’ln* 
<ows(akc in Manh m Afuil, and a ]»ur(has'*d 
calf is in icadmcss t(» shan* tin* citw with its 
own oflspnng 'Flic two ial\(*s an* w(*.iin‘d m 
the t ml of August and a thud calf put on. 
d'his (alf is housed, as a lule, and the ((*w is 
biought in fioin pastuic sexeial tunes .i da\ to 
l(*ed it As th*‘(ow at that time is lathci i un 
(low'll, sin g*ts(\tia If'cding "Fin* thud ( alt is 
we.unil in jNoMinhei, and tin* (ow' is winttred 
<'hn l]\ on tuinijis .ind sti.iw On the smaller 
faiins of Aht 1 dcenshiie and Moiavshm*, espi*- 
«I.lily in the upland distints, foiii or (im* cows 
real .ill the stock leipnied on tin* same s\stcm, 
tin* (\ti.i cakes being cddainc'd fiom cmfteis 
.ind < ott.ii's III tin* in*ighhoui hood Tin* ess(*nt lals 
foi Slice ess are cow's of f.iii milking c.ip.n it \, a 
supjily of well-bied calves, and peisonal siija*!’- 
Msion If tin* COW' iefus(*s h(*i milk to tln^ 
strange* (,ilf wdiih* at glass, tin* difficulty can be 
over come by chaining the* sti anger to h(*r' ow'u 
calf, so that though sin* can ])ievent both fiorii 
sucking, sin* cannot discriiniiiati* against c-ither. 
^I'he ch.iin must ha\t* a swivel or swuvels, and 
.'.hould be* from 2 to 3 ft. long 

flsTisiATFi) Cost of Ekviuxu a Cali in 
Ako\ K Mkihoi) 

"WlN'liat .Se\(*ii irnmtlis’keej) • 

£ .c d 


Turnijis and straw 8 10 0 

41b cake .iiicl corn toi tlirc'c* autumn 

months .10 0 

SCMMi-K— Five months* 

2 ac gr,ass at 20‘. 2 0 0 

ShoTc* of fnill’s kc ej) and service 10 0 

T)e\u<*ciatic)n and cleaths 10 0 


13 10 0 
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As tlii’ee calves are I’eared, each ralf has cost one- 
thud of £13, i0«., or £4, ; and if originally 

worth £'■2, 105., must be saleable for £7 at six 
months old. 

Artificial Mkthods 

Trmtmmt of New-lmni Call .—When calves 
arc I cared by artificial methods it is customary 
to remove them from their dams ,is soon as they 
aie born, but some breedm's allow them to le- 
maui with their mothers for a few days. If a 
box IS available, there are some advantages in 
leaving the cow and calf together at first No¬ 
thing seems to bring the calf more quickly to 
its feet than the Ik king it leceives fiom its 
mother, and it has the full adv^antage of the* 
medicinal value of tin*, biestings (colostrum) at 
the ])io|jer temperatuie On the other hand, 
wh(‘ii the calf is taken aw.iy it is alleged that 
the cow does not settle so (juickl} or milk so 
well, and the calf is longer in le.iining to dunk 
fioiii a ]»ail. 'riio choice is chiefly to be detei- 
mined by coiiMmience, ,ind if a box is a\ailablc, 
the wiiter believes in lea\iiig the cow and calf 
together' for n day or two. W’lien the (,ilf is 
reniovi'd, the best pLue for it is <i well-lighted, 
well-\(Mitikited box or <“iib ,il least 5 ft b\ ft, 
witli a com 1 eft llooi sutlKienth sloped t<» i,ii r\ 
off all moistuie TIk' best bedding material foi 
c,il\es is yieat moss littei, wlmli keeps them 
< leaner and li.is gi<Mtei absorptne c,ipa< it\ than 
straw If (libs or b((\es are not a\.nl<ible, the 
\ oungstei s w ill do well t led u] i unt il I he\ aie.i 
month oi six weeks old lb tins tiiiu' tln‘V will 
be abl(* to nibble at e.ik(‘ and ha\, and the d.uigei 
of tJieii lear milg to suck ea( li ot lit i w ill be ne.ir l\ 
o\ei, so tliev tan he put t(»getlK‘r in ktts of font 
or molt' in pens oi courts until flies g(» (tut t(» 
glass Winfel-bot n ( al\('''do w t'll on glass, but 
cal\('' diopped in late spring oi suiiiiiiei will 
tliliM best 111 tilt' littiist' When lilt' t alf h.is 
been well rubbl'd down, if not with its motln'i, 
it may be gi\en it'' fiist di'ink b\ alKtwing it t<t 
sink two fingers of tin' attendant, wht» gentlv 
loweis its head until its mouth is in the biest¬ 
ings. In a couple of da\s the calf will ie(juiie 
no teat lung >Sev(*ial ln^t‘ntlons foi i.ilf-feeding 
in till' shape of yiails with riibbei-tube altath- 
iiK'iits foT' sinking ha\e been tilt'd, but the\ aic 
more diflicult to clean th.ui a pail, and t lean 
utt'iisils art' of sujiieme inquutance in calf-iear¬ 
ing 4'he calf it'ceives its motlit'i's milk for a 
W'ct'k, anti tht' same, or at all evt'nts whole milk, 
for .iimther w'et'k, .ind then its tliet is altered, as 
W'lll iK'W be desciibcd. 

Skimvicd or Separated Milk - In a few dis¬ 
tricts, chiefly 111 Ireland, calvt's are fed on 
st'parated or skimmed milk, aiitl practically 
nothing ek^e after the second week. This nu*- 
thod is only mentmned tti be condt'iiined. Such 
a fot/d is unbalanced, is almost entirely w^anting 
in nt'ct'ssary fat, and, as the exjM'riments of the 
Irish Department of Agriculture have proved, 
is invariably uneconomical. 

Skimmed or Separated Milk and a Cream Sub¬ 
stitute —This is the common diet for pad-fed 
(mIvch, and in considering it the reader should 
ket'p in mind that sejiarated milk and skimmed 
milk are assumed to be the same, though 
skimmed milk is richer in fat than separated 


milk, while the lattei has the advantage over 
the former in being fresh and warm when fed 
to the calves The following aii' some of the 
foods n.sed or i ecommended in substitution of 
the fat of milk oi to eke out a supply of whole 
milk . hay tea, linseed tea, caiiageen moss or .sea¬ 
weed, giound oats, Indian i-oiii, wdieat, barley, 
I beans and pea^s, wheat flour, siigai, cod-livei oil, 
and ground linsi'cd, in addition to iiunn'roiis 
propiictaiy articles. Lin.secd meal, oatmeal, 
Indian meal, and cod-livei oil weie used in the 
exjierimeiits undei'takeii by the Irish Depart¬ 
ment of Agi iciiltui e. From the results of several 
yeais’ ti'ials it ayiyx'ais that sepaiated milk was 
a ration iiivaiiai)l\ the least economical except 
w'hole milk. (_'od-livcr oil has been successfully 
used, and at or bi'low^ yier gallon is a profit¬ 
able Cl earn substitute Other expeiimeiits w'lth 
the .same substatKi' have shown (spiallv good le- 
sults, and no injurious taints have been detected 
in the th'sh bv butchers, wdiih* calves led on 
cod-liv'ei oil have* wintered and grazed as wadi 
as, oi bcttc‘1 than otheis The* advant.iges of 
cod-livei oil aie its c leanlmt'ss, c onvc'nic'iii e, .ind 
leadiness for use The mixture* of meals h.is 
giv<*n the* be^t tin.iiKifil n'tiiins in two seals of 
the tliiee, and if it c,in be* yueji.iied fm Iti.f (ic/ 
pel <wt is ie( i.niiiK'nded b\ the Irish Dc'jait- 
iiK'iit (if \ ei i( nil ui ( as moi'e «'( ononiic ,d than 
(od-liver (III ,it 'i.s' pu gallon 4'lie riii\tuie con¬ 
sisted ui lliog rind I'lo.'i (if g parts by weight of 
Indi.in iiK.il,'J p.uts (it (i.itineal, .iiid 1 yiait of 
])Ui(* giound lins<*t*d 

W 4' Lawitnie, t’dunlv t'oiimil Faim, lN*n- 
ritli, who h.is gi(‘,it (‘XptiK'iKe of calf learing 
In nianv methods, ,tlso rec('mmt'nds cod-liver 
oil, but (oiisidc'is a mixtuie of ground Jinsec'd 
and Indi.iri mc'.il ( In aper if the oil ( osts .\>f. per 
gallon This inixt IIIe, w itli wInch ^Ir L.iwience 
lias lic'en veiN slKic'ssful, consists of 1 part of 
Indi.iii iiK'al to 7 parts of whole liiisc'ed giound 
with the riie.d Whcui the mixtuie is sc-alded 
and stirred with boiling water, a small tear U]>- 
ful of flour ])ei (juait of meal }»ei gallon of 
waiter is added The' flour is to correct the 
I.ixative teiideiicv of the* linsec'd. One jiinl of 
tills poi 1 idge, w liK h iK'cd be* pi ejiar ccl onlv onct' 
«i vvi'ek, is usi'd with o or (J gal of scp.uated 
milk. The writer has also found, after many 
tr laks, that giound linseed is the most .satis¬ 
factory basis of any cTeam siibst itute Assuniing 
that cod-liver oil is chc'.ip, the' calf should gt*t 
half a tablc'.spoonful three' times a day well mi.ved 
with its inrlk during its second and third wee-k.s, 
and a full tablespoonful of the oil three time.s 
a day after the fourth wc'ek, when the whole 
milk ha.s been di.seoiitinued. If a meal rnixtui'e 
such as the one de.sciibc'd is u.sed, a Shorthorn 
or ci'o.ss calf will r’equiie about the following 
quantitie.s, but succe.ss depends on regulai'ity 
of feeding, gi.idual alteration of rpiantitie.s, and 
close personal siijiervision. fTritil six weeks old 
the calf should be fed three times a day. 

Kinds and Quantities of Food feu Day 

First week—Its mother’s milk, 3 to .') qt. 

Second week—.5 to (> qt. of new milk. 

Tliird week—3 fit. of new milk and 4 qt. of separated 
milk with k i)t. of meal jiorndge, gfadualJy de- 
creawng the new milk until by the fifth or 



Calf-reanng — Calkins 


Sixtli wiH*k tlio calf IS lecciving only scparattal milk at 
the rate of S to !> (jt per day with 1 pt of j>onidge 
Seventh week. l>y tins time the calf can eat linseed 
cake and hay, winch should he su]»itlied to it in iii- 
cieasing (lu.intitu's ,is its appetiti indicates 'J'wo 
meals of sepaiatid milk of about 1 gal. t'acli will 
now be sulbeieiit along with the ponidgi, and thi.s 
feeding may continue to the 
Tenth week, when the ]ioindge ina> be omitted. The 
cake should ineieas* to \ lb oi 4 lb ]>ei daj, and 
sliced swedi's should be gi\en in winlet, 01 tares, 
giet'ii glass, 01 ch)\(i in siimniei 'I’he .sepai.ited 
milk IS continued at the late of 2 gal j»ei day 
until tlu' 

'J'wenty-foin 1 h wt'ek, when it giadually ceases, and the 
calf m.iy continiu* its giowtb on the swides, ba\, 
cakt, and coin 
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'lo Si\ MoN'ins Old 
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d 

lib (jt new mdk ai IV/ ])er (jt 

u 

1 1 

(> 

3,’)b gal si'])ai.ited milk .it V/ j)('r gal 
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*> 
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u 

1 
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2.7 st bay at f V/ jier st 
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11 

0 
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0 

2 
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0 

1 

u 

flat swedes at {</ pel stone 

0 

0 

7 

liaboui and attendaii(.(, (k/ per week 

n 

12 

0 


3 

13 
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Tl)(‘value of the in.iiiuK' nun he set aj^ainst the 
hlt.i'i, Init not aoanist the .itteiidanei', whuh is 
an iinpoit.uit item Jf tlie calf oii^oii.illx eost 
X‘2, KKv, Jt must sell at. i'll, l(K at si\ months 
old to pay its \N,iy 

J/i// - Jt i.s possible to real eal\es 

without milk <ilt.ei the sei oiid ol thud we(‘k, 
but siieh (al\es have iiexei the si/e, tleshiiiess, 
01 ^eneial elbiioui islied appe.ii'anee of milk- 
fed ealves They me ]»ot.-bellied and hidebound 
as a rule Several tlirns ot fee(bn<(-stulls rnei- 
ehariis mnnufa(tui<^ and sell meals s]>eeiall\ 
eornjioiinded for (.ilf leaiin;^ without milk, and 
fair success lias attmided tlu* use of some of 
them 

Mr Laxvrenee, in tlu' Hoard of .Agin iiltur’e 
Journal of Manli, IllOo, des(iibe>> thiee home 
iiuide meals wdin h lie h.is usial with good re¬ 
sults wdieii little or no milk was nxaikible 

No 1 To be Used with a .sin.ill (luantity of 
sepal ated inilk- 

H }»ait.s of oatmeal by weight 
1 ]»:ut ol giound linseed 

Scald lb overnight xvith f) pt of boiling 
w'atm, boll for ten minute^ next imuning, and 
add n ])t of se]).iTated milk with ] o/. of s,dt I 
and 2 0 / of sugai 

No '2 —When no .sepmaf<‘d milk is avail¬ 
able- 

2 ]»aits linseed t'jike meal 
2 j»,(t Is oatiiu al 
1 ]).ti I giound linseed 

Mix witli T) (jt of boiling watei ovei night, and 
boil for ten minutes n(‘\t nioining; serve with 
salt and sugar as with No 1 

No 3 —When no separated milk is av.nl- 
able— 

14 jiaits linseed-cake meal 
b paits giound Iins(>ed 
2 jiai ts w heat flour 
2 i>aits locust-bean meal 


This reijuires no boiling, but 3 lb. should be 
mixed with h (jt. of boiling w^atcr and a sjirinkle 
of salt 

Each of tliese is a day’s allowanee for a calf, 
and should be given warm at three meals to 
one under thiee months old, and at two meals 
I above that age When No 2 oi’ No. 3 is used 
j it should be introduced, and the new milk re- 
' dueed, very' gradually, thus, — 

First wet'k, motliei’s milk only 
1 Second and third weeks- 3 j)t of new^ milk and 1 lit of 
the giuel at each of thiee meals 
[ Kouith and tiftli xveeks 2 i»t new'milk and 2 jd, gruel. 
Sixth and st'ventb weeks 1 pt new milk and 3 jit 
gi uel 

Figbtli week 2 (jt of gniel and no new milk 
Ila> should hi* given at the littli week 

Cat.I- All.MV NTS ~ White seoui is a common 
and often fatal diseast* in young ealves Tin* 
miei(d»e.s w hieli ale the cause gain eutianee by 
the fleshly bioken nave] string 3'o jiievtmt 
attack th(‘ nav(d should be rubbed with larbobe 
oil Ml dilut(‘ lyso] tis soon as the calf is born 
Alild digestivi' ti(tubl(*s aie oft(*ii jiiit I’lglil by 
a doS(‘ of lue.ii l)onatt‘ of soda, 01 .1 sjiooiiful of 
j Iiim* w.ilei 111 the milk Calves wbu h ajijiear 
lout of oidt ‘1 . 111(1 thiiftless will ott(‘n improve 
, if given a r.iw eg-g and a sjioouful of tii'ade in 
fl)(“ milk f(ti a (lay or two [11 h o J 

Calf’s Snout. Se(* NTiimniM'M. 

Caliche, <1 Spanish wold applu'd fo lumpy 
imjmiities 111 luuks Jii South America it is 

' the name for the bed, .it times (» ft Urn k, 111 
vvliK h( omm('i< i.il sodiuinniti.ite (( diilesaltp(‘tie) 

' od'uis Cain he w lum it is woiked (ontaiiis 20 
I ])(•! ((‘lit and upvvaids of sodium iiiti.ite, some 
; d(‘]>osits eoiitain bO jiei cent The ('}iil(‘ salt- 
j jietie is obt.iilK'd fiom tins bv pin ifu .itioii, so 
jth.it fiom .1 ‘salljietie eaitli’ eont.innng 4 to 
!(► j)(‘r cent of intiogi'ii, wlnih is the suhstaiiee 
j i(‘(piiie(I by the .igi n lilt ui 1st, a jiioduet is (di- 
I tamed with 14 to HI jiei cent Jhiie sodium 
nitrate (.‘oiitams !(> 17 jx*! cent, of nitrogen 
The impiinlies 111 ealiclie ai e mostly ioek-s.ilt, 
sodium .sul])]i.ite, and potassium iodide aiicl 
lodate Caluhe occurs, undei a giav(‘)ly Ixxl 
I whi(h eontanis gy'jisum, 111 the rainless distnet 
I of At.ie.ima (Mayer, Agi ikiiltui(]i(*mu', Hd li, 

I Alif.h 2 , l!) 02 , J) 14 ( 1 , Fuchs and Delaunay, 
(bUxs miner .lUx, tome 1 , 1 H 93 , ji 421 ) 

|(l A J (’ ] 

Calkins. - F.ilkinsari*‘downw.nd lU’olonga- 
I tioris of the limbs’of a horseshoe, made wdnlo 



Too Ingli A 1)1 eb lahle lorm 

('alkms 


the non is hot, and mtende 1 to aHoi'd gr’c.iter 
gi‘i]» of the giound in the (ase of liixivy ill aught 
hojses Thi'V aie also employed toielieve stiain 
of tlie back ttuidoiis, and aie fie(ju(‘iitly pre- 
seiibed in eormeition witli v'aiious foims of 
lameness Iheees of steel aie occasionally 
welded into the heel to form calkins wdieie 
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s})otially hard wear is aiiticipMted. Similar jiro- 
loiigations of the slioe at the toe or sides are 
made in cities, wliere stone setts make tlie roads 
imusua'Iy difficult foi draught hoises to secure 
a foothold, and are moie commonly sjioken of 
as toe-grips [n. l] 

Calliphora vomitoria, Linn (the Blue¬ 
bottle Fly), IS a serious pest during the summer 
and autumn, when it will hy-blow alim>st eveiy 
desciiption of animal food, and its feiaindit;^ 
is very extraordinary The eggs are elliptical, 
pellucid-white, and generally laid in inassixs, 
the maggots are whiti^ and fat, tajun-ing to the 
head, and blunt at the t.iil, wIik li is sni rounded 
with eleven minute tul)ei<‘l(‘s en< losing tw(» 
s])iiaclcs; the visceia shine thiough the skin 
and give them a clouded tint, with a daik line 
down th(' ba( k, the ])iipaiium is of a d<‘e]» 
riistv colour, cylindiKal, and elongate-o\at< 
The ily exjiands neai h om* inch, is Id.uk .uid 
biistly, the f.ice and hast' of antenna of a 
blight rusty coloui , tlioi.i.x gie\isli, ^Mth foui 
imlistinct stii])(‘s; alKloinmi blight sti'chblm*, 
leHecting gie}, with thiee bhu k bands, sc.des 
at- th(‘ liase dusky , wings trans])ar(‘nt, with two 
oi)li(pi(‘ iieivuH's, the upjiei (ell ofien at tlie ti]» 
An alin'd s])ecies, C rnfthr(><'ej>h(tl<i^ has similai 
('conom> It can be told by tlie head laiving 
black hairs beneath instead of ta\\n\ led <*nes 


Callosities. — (hllositK's aie chn'fly In¬ 
tel esting as supposed vi'stigial ii'iihiins, but 



Ciillosities 


A, fV huge (lu'stinit fioni a ( <nt mare u, Ergot from 
»>ame animal 

their oiigin is admitti'dly oliscure They tak(' 
the form of horny cxciescences on the inside of 
the foreaiin and back of the fetlock joints, and 
are ]iopularlv known as chestnuts and eigots 
The; are as insensitive as the horn of the toot, 
and are cut axvay by the blaiksmith from time 
to time as they become unsightly. The teini 
‘callosity’ is sometimes a])plied to the callus oi 
callous condition .ittained after iniuries to bone. 

[n n ] 

Calluna., the Ling or Hcnith of British com¬ 
mons and hillsides. C. vulgaris is the only 
species. It has been improved under cultiva¬ 
tion, the vaiicties alha^ rosea, ruhra being forms 


that are grown either in beds on the lawn or 
in gioujis m borders. They are excellent as a 
covering for slopes, as when once established 
they re(|Uije practically no attention. They 
are easily ])ro]jagated either by means of seeds 
or cuttings. Sec also Heath. [w w] 

Callus. —A permanently thickened or har¬ 
dened stiiicture IS spoken of as a callus (or 
incoriectly callous), and in xT*terinary surgery 
imjilies moie than induration and increase, it 
supposes accommodation, and freedom fiom 
])ain in an iiijuivd ])ait, wheicby it is restored 
to uscfuliie.ss and unlikely to be a fuither 
cause of (listless, as in tlie case of a union in 
a fiactuied lione; the vai loiis ])i()cessi^s hav'ing 
bt'cii completed and lep.iir eftected in such a 
maniK'i that only a c.dlus, oi no moie than 
noinially sensili\e condition, K'niaiiis Spavins, 
iingboiK's, splints, and othi'i’ ossific dc]»osits 
be( omc callous, and the teim is enijilo} cd l>y 
horsemen in legald to thi(k(*n(^d tendons or 
iiidui,itf*d skin in llie saim' sense [ii lJ 
Ca.lorimeter is an instrument for nu'asur- 
ing (piantitics of lu'.it It is iis(>d foi (h'ter- 
mining (piantitu's of heat e\oh(-d in (h(*nii('al 
actions, . 111(1 foi measuiing th(' amount of heat 
jiiodiKcd by animals 'I'ln* iiistiunient in the 
latti'i* case IS soiiK'tiiiK's calh'd a K'spiiation 
c,d«a im('t('i 'J'hcM* aie seveial forms of lespiia- 
tioii (,iloi inietci s In the first plact', all of th(*m 
must be huge enough to hold the animal, and 
111 the se((uid, wIkmi th(' exjieriiiK'iit is earned 
on foi some hngth of tiiiu', th('ie must be some 
means of admitting .i cm lent of an foi xcnti- 
lation, .uid foi nicasuiiiig tiie amount of v\ater 
\a})oiii earned out on tlie \('litilaling (‘iiii(*nt. 
Kithi'i watci or .111 m.iy be used for measur¬ 
ing the hc'.it. pioduc('d, Imt for full ])aiticulais 
of the difieicnt kinds of itxsjmatioii calori- 
iiK'teis tlie leadei must (‘onsult a text-book 
on physics For nu'asiiring the heat evolvi'd 
in chemical a(tions and foi determining the 
heat of combustion of substames, vessels m.ide 
of ]»latinum oi silvei, and (ontaining watei or 
an, aie used [ii. a n.] 

Ca.ltha., the genus of jilants (order Banun- 
culaceie) wlndi (ontains the Maisli Marigold 
{C palustris\ so common in our marshes and 
ditches, and mIiicIi is effective when jilanted 
in wet giound oi mi the edge of a ])()nd or 
stream, wheie its daik-gre('n, kidney-sha])ed 
le.wes and i ich \ellow buttereup-like floweis, 
2 in acros.s, ar(' (liainnng in sjiiing Theie aie 
varieties with while and double tlow^ers In 
the noith the flowers aie gathereci and sold as 
May tlow’crs The plant is r(*])uted to be aci id 
.ind poisonous. Tt is perennial, and has a stout 
crt‘e])ing rootstock [w w ] 

Calving^. — The critical period of (.ihiiig 
should be anticipated b> di>ing ofi cows at 
least a month or six wei'ks before the ex])(*ited 
date (ff partuiition, and the udder should be 
peiiodically examined to ascertain that no 
curdles remain to act as foci foi garget and 
othtT inflammatory troubles at the birtli of the 
calf, lleifeis pregnant for the first tune should 
not be herded wuth otlier young stock that may 
ride or otherwise excite tliein and provoke abor¬ 
tion. A comfortable loose box should be pro- 
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vided for the expectant motlier, tlie floor and have been relegated since 1885 to the pre- 
walls of which should he disinlected as a pre- Cainhnan systems, throui:^h the discovery of 
caution against the disease ^(u-ins now knowui the Oleiiellus fauna m lii^dier beds in Shrop- 
to ^ive rise to maladies in connection wuth both slnre 

cow and calf at the jieriod of birth. Sliort Tlie Hatit<koii Skrtks may also be jiroved 
clean straw is to be jirefeired to other forms some day to be pi e-Cambrian, since these ancient 
of bedding, as not liabl(‘to h.in^ up and become slates and sandstones have as yet yielded no 
twist(‘d louml the weakly limbs of the new- delinite fauna They rise in huge foit-like 
boin, or, like moss and sawdust, gain masses above the Barmouth estuary and the 

access to the e\es, nostiils, and mouth. Ovei- Hailech coast, and the famous Bwlch l)i‘ws 
feeding with i icli loods is undesiiable, and con- Ardudwy, a semicircular notch, afloi’ds a ])ass- 
stipatioii must be guarded against C’aKing age ilirough tlieni from tlie east 'J'he country 
difti( ulties will disc-ussed under the heading Iiere is scarcely cultivated, tliough woods gather 
of I’ahtuiutiox [ii n] in the pictui(‘sipie valleys towards the sea. 

03.1/03.11111118, a genus of shiubs related The \aluable slates of Llanberis and Bethesda 
to Magnolia, with single leaves, and 
Holit.ily, axillar >, losi'tte lik(‘ flowers 
of a hind red oi blown (oloiir, and 
v(‘ry fragi.int The best kiiovvn is C 
the Caiolina Allsjucr, a ((un- 
p.ict hush, () ft. to 8 It high, ^Mth 
brown - })Ui pli‘ flowaus ])iodu(ed in 
eaily sumiiH'i. 'I'luni* is .i vaiietv of 
it with v.iriegated lea\(*s oa uhm- 
tali}< IS a laigei-gmwing species, with 
ova.te-( ordati' leavi'sand hi ighl-i i im- 
son flowers both .spicies i(‘<|iiire a 
shi'ltcied situation 'Phev aie lia])- 
pi(‘st. in the south-west in a s(*it in 
which ihodcKhMuhons llcuiiisli 

I" "I 

C3m3r£^ue Horses. A 

biec'd of lioises found in the ( ^im- 
aiguc' distiut c)t th(‘ Blioin* dc ll.i 
Then is no li\c*d t v pe of tin' (’ani- 
aigiic' lioi.s(‘, hilt, n’cnicialh .s]i(Mlsing, 

It toinis an infciior bleed, st,Hiding 
about IP* hands high 'J'he lund is 
toaise, the nec.k .iiid shoiildei s light, 



the haekhoiu* is [iioiniiicMit and tin* 
outline angid.ii 'The* legs ai e light 


•ske tell iniijt '•linuiii” (li^lnhutieii c^f (’.mibniiii stiat.v iii 

W all.iiiii h( l.iiid, tlu“ ale as lieiiii; ni.iiKicl in lil.u k 


and somewhat we.ik, while* tlic* lect 


aie laigc* .ind (lat d'he c oloiil is mostly light- 
grev Though (.U'leitive in (oiifoi m.ition, the* 
Cam.iigue lioisc's ,ue liaidy and .'utivc* Thev 
ar(‘ mostlv iisc'd as light draught ln»i.sc*.s, but 
th(*\ aie .dso atlajited for f.iim woik 

C3mbri3n System. — This systcin of 
locks iiu'hides at its b.isc* the beaks cont,lining 
the oldest wcll-maike*d f.iuna of the* globe, 


namely, that e. h.ii.ie tc'i i/ed hv tlie tnle*bite* 
(Jlenellus and its .ilhcs Bai hci faun.i.s, of 
winch we h.ivc onlv ti,ie(*s at the* jircseiit time*, 
aie class(*d as pi t*-( ^imbi lan, and as be*longing 
to the Areha'an era 

The nanu* Oimbiian was del ived fioiii tlie 
anci(*nt name of Wah*s by Sedgwick, who 
woiked among the.se ihthciilt stiata about l>sP *2 
Though his Svstem was at tiist more* f \tcnde*d, 
it h.is now be(*n lestlieted bv ge licial e on.sent 
to the following iJritish .se-i ie*.s - 


Upj)(*r C’ainbri.au | 

Mi.lelk* „ I? 

Ijowcr ,, 1 . 


'JVe'iniKloc Stiij^e* 

Lnij^iilii Stage 

Me ne'\ i.iii Se'iii s 
Lliinhens and Ilailecli Seiie*s 


Tlie rocks of tlie Longmynd on tin* W<*lsli 
bord(*r w*ei(^ forme*ily i(*gaiih*d .is eepnvalent 
to the more* western Hailech Jlcds, Imt they 


I 


simil.iilv foim mountain - land (*ast of ('ar- 
naivon, .iiiel contain le'inains of Lower ('.un- 
bii.in tiilobite*s The* IMl NKNlVN Si iiiKs oeciiis 
above* Lowei Lambrian sti.ita in the* St Davieks 
.iie*.i, .111(1 above* the* llaile*eh St*i le-.s ne.ii li.ii- 
mouth The* Linou.v Ll vu.s, a se*i ie‘s of slate*s 
and fissile* sandst(»ne*s, with abundant shells of 
the* btaehiojiod now known as langule*ll,i, form 
.1 sti(‘t(li of niooi and npl.'ind, with mount.tin 
farms, neuth of I)oIge*lly, .ind oeeup\ the* lowei 
slopes ed ('.ulei bills d’he*v spie*,id noith to 
rie'stiniog, .ind aie* ove*ilain hy the* Tukmadoc 
sl,ite*s The* oldest lex-ks e>f tlie* English Lake 
J>istriet, the* Skidd \\v Si.atks, aie ]ire>b.i]dv in 
huge p,ii t Lambn.in. 

In (outlast with the Mliee*e>iis and aigilla(*(*ous 
eli.Jiaetei of the* deposits foianed in the* (Jam- 
bii.iii .se*a Ill soiithe'in Bi itain, the Lambrian of 
Se-otlaiid, known onl> in tin* vve*Kte*rn Highlands, 
ineludes the fossihfe*! oiis dolomit le limestom* of 
l)urne*ss This runs as a well-m.ii ked land, 
ofte*ii tliieken(*d by ie[)elitK>ns due to faulting, 
fiom the noith of Sutheiland at lea.st as far as 
Skye* ddie sandstones nnde*r it ait* now’^ eon- 
\eiU‘d into (juart/ale, and iv.st nneonformalily 
on the l)iovvn-it*(l })i e*-(Jam])ilan Torridon Sand- 
.stone Tlie monntain.s formed by tlie latter 
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rock are often cap])e(l by the wliite Lower (Cam¬ 
brian quartzite, which reseniblert snow w^hen 
Mewed in bright sunshine from a disLince The 
lands of the Scottisli Cambrian area, despite the 
ameliorating presence of the limestone, ;n e essen¬ 
tially a part of the wilder Highland country. 

]n Ireland a large body of slativs and (juartz- 
ites, (ixtending from Bray to near Ihitlidrum 
in ('o Wicklow, and foiming als<» a less hilly 
legion round Wexford town, is regarded as 
being of Cainbiian age. The agricultural char¬ 
acter of tliese areas dtqiends, however, almost 
entirely on the diift gravels and bouldei-clavs 
with which the lowt'i gionnd has been fieely 
covered during glacial times Wheie an aiable 
soil is directly derived from the rock, as in 
some parts of (Co Wi‘\ford, it always leipim^s 
liming 'rhi‘ (|uart/ites in Co Wicklow foim 
bold projecting m.isses m the midst of mole 
gently sloping and h(*ather-clad mooiland 

l)i J)aubeny’s conclu¬ 
sions as to the absi'iice 
of phosjihoric anliidiide 
irom Cainbiian strata 
(doiiin ('limn Soc., vol. 
vii) W(‘H* set aside when 
these beds wm’e ade- 
qinitely d(‘sci ibeil In 
some of th(‘ spei imeiis 
an.ilvs«‘d b\ l>i finks 
and Ml TI udh'ston, the 
piopoition of pliosplna i<* 
anhydiide was as nun h 
as i oO p(‘i (ent Tin* 
eai her t \ ])es of br.n hio- 
■jiods, such as Lingulella, 
l)is( Ilia, , wlin.h 

abound 111 many ('am- 
hii.ni stiata, belong to 
the di\ ision in w hn li the 
shell lonsisls of ,lifer nate 
l.ivi'rs of horny inaltei 
and ])hos])hate of lime, 
and tlie ti ilobiles, a gi’on]) 
of ancient cinstateaiis, 
also utilized the l.ittei 
'inateruil, wutb caibonate 
of lime, in the ( oiisti in - 
tion of then (ai.ipaces 
Hence theie is no gronml 
for supjiosing that stiata of high aiitiijuity may 
]>rove sjH*eially poor in phosphatu* supplies 
(See 11 links, ‘Occuiience of Lhos])hates in 
(Jambrian Boiks’, (^>nait Joniii. Ceol Sot 
Loud., vol. \\\i, IHVT), p 3()H ) [o a j. c. | 

(Jamhrian Soils —The soils derived from the 
(’ambiian loiks, as represented in the Lritisli 
Isles, are of subordinate importance in the agri¬ 
culture of the country. As has been shown, the 
system is conlined in these ishuids to remote 
mountainous districts, where, owing to the steep, 
elevated, and rugged condition of the ground, 
tillage IS scarcely practicable. The land is 
mostly left 111 a state of nature, but turned to 
good account as a jiasturage for hardy races of 
shee]) and cattle, wherever the character of the 
vepTation is good enough for that purpose. 

The soils of the (Umbrian slopes, when not 


reinforced by drift, are usually very thin and 
poor; but in the lower ground deeper soils 
accumulate, and thesi*, if well treated, wull pi‘o- 
duce profitable crojis They are typically cold, 
stiff, and iiiiresponsive, excejit to the best farm¬ 
ing A few of the Cambrian rocks produce 
soils of better physical condition than tin* type 
of soil just desciibed, among th(‘se are the Tre- 
m.idoc slates near Bortmatloc and St David’s. 
The grey Menevian shales, also of St David’s, 
on the Leinbi okeshire coast, jiroduce a soil of 
<*om])arative fertility (M‘Connell, Agricultural 
(h'ology, jj Ids) Chi'inically the soils ai’e jioor 
in some ot the most inqiortant fertilizing in- 
gr(‘du‘nts The lause of this wi'll-maiked 
jioverty may lx* explained by tin* continuous 
leadiing action undeigone by the rocks from 
w'hich they have be(*n derivtxl, through tlie 
suciessive agi s that have elajised since Cam¬ 
brian times Liim* and potash are, in fact, 


('.imbiulK* Tiiikt‘>s 

geneially jireseiit in (piantities inade(|uate for 
the production of lemunei.it-ive crojis. The 
addition of these ingiedit'iits to the soil is 
theiefoie desii.ible, and di.image, too, is fre- 
([ueiitl v necessai y [t ll. | 

Cambridge Turkey. In the middle of 
last ((‘iitinv the turk(*y most eommonly found 
111 Cambridgeshiie was grey in plumage, as it 
w.is consi<h‘ie(l harcbei than those of other 
eolonis, siuhas the blown and black-and-white, 
whuh v\(‘it‘ also met with in that section of 
c.istciai England. That greys could easily be 
obtained from black-lined birds (see Black 
Toukey) is undoubtt‘d, but it is of interest to 
note that one of the best races found m the 
United Kingdom, so far as quality of flesh is 
eoneerned, is that bred in southern Ireland, 
and it IS lai’gely grey in colour. It is possible 
that botli own the same oiagin, though upon 
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this point no evidenc<‘ is obtainable. But for 
the fact that the lush tuike^y is small in size, 
it would comm.iiid a bettei jiosition on our 
luaikets. To the old giey tuike\ the juesent 
(’ambridge Jhon/e owes niueh, as that was the 
liasis on wdiK'li it w’as formed. I’lrst it was 
erosst‘d w'ltli a eoppiu oi bi'own variety, and 
afterw^aids with the Ameriean Bronze The 
r(‘Hult has been to increase the size, and to 
gi\e a gi eater amount, of vigour to the eon- 
stitution, letaining the wf'll-eovered stei mim, 
the soft thick breast meat and line textuie of 
llesh, for wlm h llie brved Avas noted (Vun- 
jiai.ituely useless foi exhibition jiurpose.s, by 
reas(m of its dull, homely ])luniag(‘, when dead 
it stands (.learly lirst of aiiA we haxe seen either 
in Kill ojie or A mm lea 

Jn shajie tin* ('ambiidge tin key is .sliorter- 
bodied than the Ainerieau Bionze, Init is xmy 
(h‘(‘p, w itliout grixit })i omineiK e of ke(*l or breast- 
blade, giving It a cobby ap])eai.inee, wliiih is 
added to by the absmiee ol p<Mieh or l>ag in 
front. Otliei wn.se it lesembles tlie entile speeie.s, 
save tliat it lias not the lengtli of neck and legs 
S(‘en in some breeds It is light in bitiie, and 
has a loorny e.iKass, to which a huge (juantitx 
of llesh ea.n be added when fed oil. Tin* ground 
colour of the ])lumage is of a dull bionze, with 
iraitieally no sheen, and many of the featheis 
ia\e tijis of grey and white, the tail .ind w'lngs 
having bais of the hist-named (jolouis The 
b(‘,ik and toe nails ,iie flesh-i'oloiiied, and tin* 
legs and feet dai k gii'y, vaiyirig somewhat w’ltli 
age As a ruh‘, fully grown cocks reacli lb 
and hens 1(1 lb, but M'arbng cocks i iin well 
over lb when f.ittisl at (Tiistmas Mmh 
dejiends ujioii the tieatinent dining the glow¬ 
ing and fattening stag<*s (see d'uuKKV Bki--M)ino 
AND liKAKiNo) Where the object is ]»iirnaiil\ 
to pi oil me tin keys for maiket, no finei breed 
has >et l)(‘eii found, and it eijuals the Black 
Noitolk for tevtuie of the ilesh With a glow¬ 
ing tendency in demand for medium-.sized buds, 
it should beccune inoie popular The hmis .U'c* 
good layer.s, and make first-rate* sitters <irid 
motheis They ar’c <ihso very tame*, and will 
beai handling [j-, it] 

Cambridg^eshire Pigs.- A \eiy ion 
siderable change has taken ]>l<ice dining the la.st 
ipi.ii'ter of a century in the foim and diaiactcu’ 
of the ])igs c'ommon tc» this lounty 'rhe <»kl 
ty})(‘ of pig IS .still found on a few isolatc-d out 
of-the-W’or Id bums, wheie ston*s (»1 Iic.imIv 
saltc'd and fat sides of bacon aie cuied in the 
wuntei to fuiiiish food for* the* farinei’s fainilv 
and men dm ing the surninei The c^Idfashicuied, 
cur ly-coat (‘d, bbie-and-wdnte, (o.us*> bomsl and 
th'shed ])igs luiinsh large" can asses of ])ork suit 
abb'for the pin pose, but \eiy fc'W indeed ol this 
class of hog DOW' appeal on th«' public maikcds, 
where they would leali/ea lowm price and iin'et 
a h'.ssened dern.md There is a distinctive cli.u- 
actei amongst these lop eaied, .stiong - hair ed, 
and heavy-l»oried fiigs, which can be- grown into 
niassixe beasts if time and meal ari" not lon- 
srdeied, but they do not appe.u to su])])h a 
W'ant .save in tlie district and foi tlic ])uipo.se 
named. The sowxs ai e jiiolitic and good sucklei s, 
whilst the little jugs aie haidy and of quick 


growth when young. fStill, it is doubtful if tins 
style of pig would be profitable in any district 
except where (juantities of inferior corn and 
small or disea.sed potatoes, which have little, 
if any, market value, are to be found The 
greatest eliange in the cliaracter of the pigs kept 
111 the Ken districts apjiears to have been due to 
tlie inti‘oduction of Ijarge and Middle White 
boar.s, wdiicli have improved the ijuality and the 
early maturity of the local pigs viu y consider ably, 
wdiikst the loinistness, liardihood, and free-rnilk- 
ing rpialities have been lotained. Veiy large 
numbers of these cro.ssbred or improved pigs 
are now biod in the county and sold into J)erby- 
.shire, Stalloid.shiK', and other dairy ing counties, 
where they aie fattened on the dairy oflals ancl 
tlieii .sold foi consurn])tion in the .so-(alh"d Jilack 
Countly. In tin* .south-e.istei n portion of the 
loiinty qiiiti' another' distinct tyjie of pig was 
common 'I'lirs was .1 black-aiid-wliite pig, tin; 
white portion being confined to a band round 
the body, .soim-tliing aftei the style of a breed of 
cattle (ultiv.ited in tlie St-ati's The.se sheeted 
])igs, as thev wi'ie loially termed, giew' to a con- 
sidi'i.ible size, and furnished a carcass of good 
])ork foi baion-iuiing j»uiposes Tliey were 
.somewhat liigh on leg and flattened in nbs, 
the snout and b.ii k long, tlx* ears ])endulous 
The .sows welt' ])iobh( and good niilkeis, the 
V’oung jugs were liaidy ,ind gicw rapidly. The 
)igs leqiiiied, or lathei weie allowed, cage before 
leing ]Kit uj> to fatten, and wi*re somewhat slow 
in maniifaetui mg flesh. To leinedy this last 
failing many fainii'is iiossisl tlimi' slieeted 
sows with the Small Bl.iek boais whirh well" so 
fa.sliionable .some foity yiMis ago d’lie lesult 
W’as not a smies.s, as tin* result.int jiig was not 
of the kind now in di'inand, besuh's, the old 
loe.il bleed, whnli must have had .some ipiali- 
ties both good .mil suil.ibh* to the distiict, was 
wellnigh lost One oi casioiially .sees a few 
.spi'cimeiis of this jiartn olouied jng at tin* local 
m.ukets, jnovmg that it was of .in impiessive 
Oiaiactei Some ]ng-bieedeis in Kssi'x u.se a 
Large White boai and tlien le.seiv’o for .sowxs 
all the .shis'ted female jiiodme [s .s j 

Camel.— (’ainels .111 lummating, ungulate 
(hoofed) animals, which iblhi in so many .struc¬ 
tural chai.icteis fioin otliei membi'is of this 
grou]), eornjnismg the oxen, anteIo]K‘.s, sheep, 
gii.ille.s, and deer, th.it, m tonjunction with 
the llamas (.sei* Al»*\i \\ they are tuinmonly 
placed m a .s]>e( i.il section known as IheTy lojioda 
This name alludes to the stiueture of the feet, 
whiili, instead of being enc.ised in hard and 
homy hoof.s, ai<‘ .soft .mil jiaddi'd below^, and 
terminate m flatti'iied nails In the young, al.so, 
theie aie six mii.s(U’ teeth 111 tlie iqqiei jaw, 
although usually only a single pair jieisists in 
tlx adult 'I'lie (.mine tooth is distinct m both 
|.iws, and in the lowei jaw does not form a eon- 
tmuoiis senes with tlie incisoi.s, and tlie hist of 
the cheek teeth (hist ju'emolai) is (‘itliei mi.ssing, 
as 111 the ll.imas, 01 is isolated from the le.st 
and simulates a second canine, as in the lamels. 
The stoin.ii h also is unlike that of othei rumi- 
riant.s, espeiially in the fact tliat tlie jiauiich 
po.s.sess(‘.s a number of lecejitacles 01 cells suit¬ 
able foi the stoiage of water', and capable of 
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taining it on account of their contractile orifices. 
(\aiMcls dilfcr from llamas externally in having 
fUKi or two humps on the back, short rountlecl 
ears, and longish tails, the terminal hairs of 
which nearly reach the hocks. The toes, nioie- 
over, are united to a greater extmit by tlie pad 
on their under surfaces. The whole organization 
of camels is eminently adapted for life in then 
Tiatuial habitat, namely, dry sandy countries 
Their broad, padded, ])laiitigrade leet enable 
them to pass swiftly over loose, shifting sand, 
wlime hoises can make little headway. They 
thrive on th(‘ coarse vegetation tlie deseits }>ro- 
diice , are able to live a considerable time with¬ 
out a fresh supply of water on account of the 
lliiid stored up in their watei cells; and wlien 
food itself IS si‘arct‘, (an sustain jirivation by 
absorbing the fatty tissue of winch tlie dor-sal 
hum])s are composed. Pairing tak(‘s place in 
the .spring, and the period of gestation is thii- 
te<Mi riiontlis. Only one young one is boin at a 
birth. 

Thcr-e are two w-ell-marked sp«‘ci('s of caim*!, 
the b(‘st known, commonly called the Droim*- 
dary {Camelus dromedai ius\ being an inhabi- 
bint originally of Arabia and Syria. The di.s- 
tinctive feature of this sjiei-ies is the pK-seine 
of a single dorsal huni[) The name Dromedary, 
although generally applied to all on(‘-humped 
camels, belongs by right only to a paituulai 
liglitly built v.iriety, remaikable f(»r its .speed, 
and ust‘d for racing and lapid tiaiispoit, which 
difiers consid(*iably fiom the mon* heavil^' built 
baggage camels. Other varieties ar<‘ rt‘(ogin/ed 
by tlie Arabs, but tin- abov'e-meiitioiied are tln‘ 
most important in the desiu t tracts of north 
Africa and south-w'estern .Asia imim'ii.si* lauds 
of these camels are ke})t by the iiom.idic trib(‘s, 
with whom they take the pi,ice of the hoises, 
slice]), and cattle of EuiojxMn nations, supjilv iiig 
meat, milk, and wool, and acting as beasts of 
burden and transport. For the latb-i- pui-po.se 
they have been introduced with varying succe.ss 
into diffeieiit coiintiies They aie extensively 
used in tin* north-vvestei n piovinces of Indi.i; 
and lar-ge numbers were .sent for military .s<*i-- 
vice into Oeiman .Soutli-w-est Africa during the 
native war of 190(5 Their intiodiuturn into 
Austrjilia has ])roved a great success; and fei-al 
descendants of tame camels art*, still found in 
Spain and some of the southern States of Nortli 
Amei-ica. 

The second specie.s of camel, known a.s the 
llactrian Darnel {Camelus hactriauus\ is, as its 
name suggests, an inhabitant of D!cntral Asia, 
being wiclely distributed over the desert regions 
of Turkestan and Southern Siber-ia. It is a more 
heavily built, shorter - leggt'd animal than the 
Dromedary, and in accordance with its more 
northern range and the intensity of the winter 
cold to whicli it is subjected, grows a thicker 
and longer coat, the hair being produced in 
gieate.st profusion aipon the throat, the upper 
portion of the fore legs, and the summit of tlie 
head. The winter coat is moulted in great 
nias.ses in the spring, leaving the skin nearly 
naked before the new coat appears. But tlie 
most noticeable character distinguishing this 
species from the Dromedary is tlie presence of 


two hiimjis insti'ad of one on the baik. Bacti laii 
camels are found in a wild state in parts of the 
De.sert of (b»bi, but it is a dis])uted ])oint whether 
the.se animals are the List i ejiresentatives of tin* 
original wild species which was formerly in all 
probability widely distributed in (Vntial Asia, 
or whether they are tin* feial descendants of 
tame specimens The latter is pioliably tin* 
coriect view, since the distiict they inhabit was 
foimeily occujncd by man, and was de.serted on 
ac(_ount of a tremendous and d(‘sti iictive sand- 
stoim that de.solated tlie country some two cen¬ 
turies ago, and killed ofi, it is believed, every 
human being that lived theri* 

Unlike the Drome¬ 
dary, the Bacti ian 
(’aniel, which is used 
as a beast of burden 
and for sui)])l^ing 
milk and wool, has 
not become dilleren- 
tiated into vai lous 
lireed.s, and has not 
been t-xported on an 
exten.sive .s(.ale to 
othei countiies lly- 
bi ids between the two 
species hav e been 
pioduc(*d in ca])tivity, 
and tliese are all(‘geil 
to ]>e tei tile inter sr. 

[li. 1. !■ ] 

Camelina or 
Gold of Pleasure 

{Camelina sativa) is 
an annu.il ci lu ileious 
plant found in fiax 
and corn fields, a])pa- 
rentlv w-ild It is very 
common in the cen¬ 
tral ])arts of Kuio])e, 
l)Ut IS supposed not 
to be leally a n.itive of 
this island. Its loots 
are fibious; its stems 
eiect, about ft high; 
its le.ives smooth, 
narrow, bi ght-gieen, 
arrow - shayied, stem- 
{.las{)ing; the flowers 
small and yellow, 
with four small e(]ual 
.st*j)als, four undivided 
yietals, and six sta- 
men.s, four long and 
two .short. The fiuit 
is an obovate, tumid pod (silicula), w’hicli .s(‘])a- 
rates wdien ripe into two convex valves In 
each of the tw*o cliambcrs of the pouch thi-re are 
several oblong compressed wingless seeds Each 
seed contains an embryo com{)osed of two flat 
seed-leaves and a ividicle bent so as tc lie along 
the suiface of tlie cotyledons. 

Like many other cruciferous species, sucli as 
liape, tlie seeds of this plant abound in oil, for 
the sake of which it is cultivated. The oil is 
sweet, and eatable when fresh, but is apt to 
become rancid; it burns well, and freezes with 
difficulty. On the Continent, Camelina is a 
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connnon crop, it is sown iisualh iii the spiiiij^, 
hut may he deferied till June in countries 
havin’^ a warm, dry autumn 'Three months 
hung it to maturity in sudi distiicts it is 
sown broadcast at the rate of about 4 lb an 
acre, and is harvested ^^hen tin* seed-pods be<(in 
to turn yellow. If too ripe, it is apt to shell. It 
is said to jirefer ^ood wlual Kind ; but is found 
to jiav on the Continent on intciioi .sandy soils 
In England the cr(»p is a\cia<^ed at fiom ^ to 
4 (ji* an a(‘re. U ] 

[a n m‘a ] 

Camellia, a .stout .slnaib or small tiee, 
native of .lajiaii, closely related to the tea ])lant 
now known as ()nn<‘f(i(i I'hca Tt^^a.s culti\ated 
and imjJioNed in dajianese j^aideiis lon«^ before 
its iiiti oductioii to Kill ope, where until lecently 
it was known only as a gi(‘enhou.s(' shi nb T’lfty 
yeais ai^o the ])opularity of the Camellia w'as far 
^trieatci tlian It is now , but the di.s<‘<)\ei \ that in 
tlu‘ warmer ])arts of the Jhiti.sh Islands it is as 
haid\ .IS the ry Lauiel has led to a levival 
111 its f.ivoui, and it is ]»lant(‘d as a h.iid\ e\cr- 
ji^iecn w'hicli always looks bn<^ht, and when in 
tlowci in early sunimei is partn ulailv atliacli\e 
Jt IS ha]»piest in ])ositions sheltered fiom noith 
and east winds and .shaded fiom eaily moinini^ 
sun, and it pieleis ,i ]ieaty soil with jihiitv of 
moisture at the loot In the ^^Miden of IjokI 
F.iInioiitlTs .seat, neai 'J'liiio tlieicari' iipw.aids 
of b)()(l C.iinellia bushes, m.uiN of them 10 ft 
hi^h and .‘It) It. louiid The variety 
wiinli has Iriige, semi-d(»uble, d<‘ep-n‘d flowaus, 
is one of the bi'st for ontdooi cultn.ition 

f""i 

Camembert Cheese. P<‘i haps the most 
})opul<ii of Fieiuli—nay,of (‘out inent.il— ( h«.ese.s, 
C.iniemheit comes m'ai t(t Imuii^ the sm.dlcsl of 
them all, .is il .ilmost (citainlv is t.he d.nntiest 
and most attiai ti\e f loiii .idicti'tu point of \ievv 
I'lie Ficmh itpMrd it as .in imlisjiensable n'li.sli, 
and .so do many other tli.in Fieiieh peojde. In¬ 
deed it is a lelish i.ithei th.in a fooil, |ust the 
one thimij that a m.in will t.ike when dinnei li.is 
really <*onic to an end, anti when f urther ajijX'tite 
cannot easily be teni]»ted 

It is a Hat and (iKiil.ii chee.se, contained in 
little boxes of thin wo(»d oi of sonn* other m.i- 
tei lal, .iboiit 4 in in diainetei anti an inch or 
St) dt'C]). Tiiteiested jieisons ha\(‘ tiietl to » n- 
velop it in an air of mysteiy, w’lth the ob|ect 
of lestrietiiin the make of it .iiul kee]nni]; n]» 
])i K <*s All this IS nonsense, foi it is not a difh- 
eiilt cheese to make, though it m.iy easily be .in 
imjio.ssible cheese to riiitui in /wtc dan u\s. It is 
math' fiom milk wlios<‘ cit'am has not been taken 
tuit of it, anti as it iipt'ii.s in about a month it is 
leally a soft cheest*, thoii^di this .softness is only 
de\(*lo]>ed in the ii])('nin,i; Tin* i ijiening cannot 
be perfectly aceom])b.shed in tht* absence of the 
moiiltl W'ho.se action jiioduces tlie speci.il llavoui 
of t'amembert thec.se With tin aid of the 
special mould, fair (Uniemberts ha\e been, and 
aie being, jiroduced in England. It is not an 
economical chee.se as a food, bec.iu.se only the 
soft interior of it is edible. Indeed it mii.st be 
regarded a.s a luxury rathei* tlian a food 

[j r.s] 


Campanula 

Camomile.— A well-known domestic tonic 
and febiifuge known as (‘amomile Tea is made 
from the Hower-heads of Aiil/ieinist nobilis^ a 
perennial heib wuld and cultiyated in this and 
other countrie.s, being grown as a held crop at 
Mitcham. The doubh'-howeied form is })re- 
ferred The howlers are akso used in foiiienta- 
tions The jilant has branching stems, the leavt's 
diyided into linear segments, and the flow'ers 
are daisy-like, the ray flow'crs being ab.sent in 
some forms See (Uiamomilk. [w'. W’.] 

Campanula.— This is the technical name 
foi a genus of hei'baceous dicotyledons be¬ 
longing to the nat. ord (’.impanulaeca', or ti ue 
bluebells The best-knowui spi'cies is the 
Ilaiebell or Eluebi'll of Scotl.ind {Caiupamda, 
rot i/tidi folia) 4'he Jbinijiion {Campanula Ra- 
punculus) IS cultnated for its edible loot 

[a. n m‘a.] 



About s])('( les are known, and they are 
di.sti ibuted HI .ill li'inpei.'iti .ami most tio]Mial 
(ountiie.s, nine (»f them being iiatixes of Ihitain. 
Some of the talh i kiiuls .ue e\i client lioider 
])lants, while the smallei-giowiiig, moie oi* less 
trailing s])ene.s aie most .sei \ ice.ible loi fui rush¬ 
ing loiki'iies ('himnex VU>\\ov {C. ja/ramidalof) 
is cultix.ited as a biennial, it has a stout loot- 
stixk on which foinis a l.uge losette of lineal- 
oblong leaxe.s, the tlowei stem using fiom the 
ceiitii' to a height of .‘i ft to (> ft., tin* tlowTrs 
being airanged in a tall ])y]cimid e\]»anding in 
the autumn Tlieie aie blue and wliite vai leties 
The Oaiiterlmiy’ l’>ell (f' medium) is one of our 
best bordei ])l.ints The si'eds aie .sowui in 
Marc]) in a flame, tlu' sei'dlings tians])lanted to 
a ]»ed in the open in dune, being lifti'd to a ]»ed 
ill September, to be placi'd in the bordeixs, wlieii* 
they will flower in the following dune. C.pa- 
.svVv/o/ia is a beautiful jieiennial, with jie.ich- 
like leaves and elegant stems 2 ft. to 3 ft. liigli, 
clothed wuth huge, bell-sliaped, blue or white 
single oi double flowTixs. Tlie best of tlie smaller 
.spe( les are (\ rarpatica, C. fragilis., C. garganica^ 
C pulluy and C pusilla They are all summer- 


Cammock. See Rest IIauuow. 
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flowering, and they ripen seeds freely. Tlie has been paid to purity of race in Belgium than 
Bampmii (C. liapunculm), a native of Great in Holland, for the Flemish people are remark- 
Britain, is a biennial with running white succu- ably skilful in all matters relating to breeding of 
lent roots, which are eaten as a salad, [w. w.] animals and birds For some time it was thought 
Cstnip&nulaceaBa—This is the name for tlmt our Pencilled Hamburghs (see Hamijurghs) 
the nat. ord. of dicotyledonous plants whuh were descended from the Campine, as they are 
contains the Bluebell, the true Bluebell of Scot- similar in all respects save comb. Later obser- 
land. "I'liis order shares with lieathers and vations, however, have led to a modification of 
heatlis Cwo peculiarities—the bell of heather this opinion, as it is not improbable that they 
pcisists in a witheied state on the fi uit, so does came from the Friesland fowl, which has a rose 
the bell of bluebell, the stamens of heathers comb, and is, consequently, nearly allied to the 
arc not {idlnumit to the ])ctals, muthm- are tin* Hamburgh. But it may be accepted that cen- 
stamens of bluebells. The distinctive chaiacteis tunes ago the Braekel, (.‘anqiine, and Friesland 
aie (1) petals giown togelhei, loniiing a regu- fowls had the same piogenitors and were iden- 
lar bell; (2) a chambeied ovaiy not in the tieal, such difimeiices as hav<* manifested them- 
inside, but on the outside of the fiowei , (3) selves being the result of artificial sclecthm and 
the five stamens attached 
to the to}> of the ovary. 

The ])lants aie hei bs with 
sim])l(‘ narritw leaves and 
milkv juice. Till' impoi- 
tant vvei'ds of the oidei aie. 

Blueiiell {Cai/>/>a7iu/(t o'otm)- 
(.hlolm), a blue - flow ('1 I'd 
peieiinial on dry samK; 

Sheeps-bit {Jasionc junu- 
ta/iit), a blue - llovM'ied 
annual oi biennial on diy 
sands, with its fioweis (ol- 
leeted in di'iise heads, like 
those (tf a (onqiosite 

I .\ N m‘a ] 

Camphor is th<' nami' 
of an ovvgeii deiivative of 
a h\(b<Kaibon It. is vola- / 

tile, and jiossi'sses a very 
< liaiacP'i Htie odoui. 'J'heie 
aie seveial well-known 
eamphois, and as lega?ds 
then (hemieal eoinjiosition 
thev may be said to fall 
into foul gioups oi homo- 
log ues (I) Pejipeimnit 
(Uiiijihoi (Menthol); (ni) 

Boi neo Camphor (Bor- Campine FtmIs 

neol); (.'f) Tiaiiiel Camphoi , 

(4) Thvme Canqihoi (Thymol) Camphois aie vaiving conditions The last-named exjilains the 
niosllv Cl >stallim siihstanet'.s, insoluble in w.itei, small si/.e of the Caiiqniie, whicl) for a long time 
but soluble in .ileohol. Tliev an* found in the lias lieen bied on the sandv lands of North 
oigans of certain jilaiits, fiom v\lmh they ean Belgium between the eitv of Maliiies and the 
be .se]).iiated by distilling in steam Duteli boidei, where aetnity of habit is es.sen- 

The common camiihoi is obtained from tlie tial as food is siaiee, and wlieiv the teiidenev in 
Camphoi Ijaniel, a tiee inhabiting Forim).s,i, all animals is tow aids small size of body. C'ani- 
da])an, (Vntral kbiiia, and other trojueal ill- Junes have been iiitrodneed into Britain and 
mates In Jajian the camphoi tree is allowed .secured a fair amount of favour, but ehietly aa 
to attain the age of 100 ve.iis heioie it is cut exhibition stock But nianv of tlicse are Biae- 



for the puijio.se of I'xtiaiting the eamjilioi. 
Camjihor is used in inedieine tor its stimulant 
ami antisejitic ju ojiei tie.s, and it is lai'gely con¬ 
sumed hy the natives of Jndia. [u A ii] 

Campine Fowl.- Befeience is made in 
aiiotfier section (see Bkaj:kki. Fowl) to the fact 
th.it the Braekel and Campine owm tlie same 
arieestiy, and aie iiativ^cs of Belgium, wdiere, 
and in Holland also, fowls of a similar tyjie are 
widely distributed. From all that can be dis¬ 
covered these birds have been known for seveial 
centuries, Imt ujioii tliat point definite informa¬ 
tion is lacking. A greater amount of attention 


kels, not (-amJunes. 

Tn shape the Campine is long in body, luit 
small and iiai’iow^, fairly lound in breast, very 
well develojied behind, and the legs aie of 
medium length. It is alert and active, quick 
in mov'emeiit, fairly good in carnage, the head 
held well up. There are two colours, namely, 
the gold and the silver. The former have a 
ground colour of golden-yellow, the lattei' of 
silvery-wdiite, ujion wdiich in each variety there 
are markings or peneillings acioss tlie greater 
part of the body feathers of black, not consist¬ 
ing of solid but of pencilled bars. In some 
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cases these are iri’e^ular, hut in the hettei* s])eci- 
uu'iis (‘veiincss of uiarkiu^'' adds i^reatly to the 
ai)f)eaiaiicc The coiuh is single, evenly not 
deeply serrated, standin^^ upright in the male, 
and fallinjj; over on one side in the female; it is 
of a trood size, hut n(»t excessively so, and, with 
the wattles, is hri^ht-red. The eai lohes are 
hluish-wlute,, and tlu* h'gs and fei't, winch aie 
clean and free fioin feathers, dark slate-hluc. 
As already indicated, the ('ampiiie is small in 
h(Kly, a desirable (piality in a breed kept 
jiiiniaiily foi e^^^ juoduction It laii^es from 
4A to 5 lb in tlie co( ks, and to 4 lb in the 
females. Undei suitable conditions they are 
liardy, but from then* active iiatuie are not 
w(dl disjiosed to conlineiiient, ])i efei-t inf( full 
liberty wheie they an* able to forage for food 
all day. From what has been stated it will be 
(‘\ident that the ('ani])ine is not of much value 
foi talile pill [loses At one time their (*ggswere 
like those of the Hamouigh, small in size and 
jnii(‘-white in sin*!!, but by careful s(‘lection the 
si/(* has been increased ^ely considerably, and 
IS now ctpial to maiket i(*([uiiements. Upon 
the lightei lands wlien* s[)ace is plentiful this 
bre(‘d can lx* Tvcommended [k n ] 

Ca.nnpion.- (\impion is a name ap|)lied to 
vaiious [ilants (weeds) of tin* chickw"ei‘d oidei 
((’aiyophyllacea*) All tlui campions that belong 
to the genus Uydinis are m.iiked by tin* five 
He[)als of the calyx giowui tog(‘t}ier, and ]>y the 
fiv(‘ distinct styles tliat crown the o\ai>. (1) 
Uoi'ii ('ampion (U (Vu'n-cockle {L)/chnis Hithaffo), 
with [loisonous seeds, is desirilxxl undt*r the 
name Uoin-cockle {'1) \Vhit(* ('ampion {L^/chms 
reKpiTtuui) is an (‘leit, liairy, [leiennial w«(*d of 
corn and damp [lasture, 1 oi '2 ft higli. The 
hairs aie .soft, but as we ajijuoadi the flowei’s 
they b(*conu‘ a is( id so as to entrap nisei ts <*i*aw'l- 
ing up to the floweis The lloweis aie loosely 
arrangt*d , the oldest 11 ow’ci is m tin* centie, and 
a pan of young(*i ones spi ing out o[)[)osite to 
one anotlier fiom its strilk. The ]»ctals aie 
white, live in number, and cleft One (’.imjhori 
plant IS female*, and devotes itself entiiely to 
He*e*d-making, another is male and d(‘v^ot(‘s it.self 
to jiollen-making (3) Ked (’ampion {Lt/eJnus 
diurna) agrees closely wuth White (’ampion. 


Tlie red (jr pink jietals arc the chief distin¬ 
guishing fe*ature. Its calyx is shoiter than 
the coiolla, and this distinguishes from the red- 
flowered Kost* (^/ampion or ( ’or ii-cockh*.. Bladder 
Uampion is not a Ijychnis, but a white-llow ered 
Silene wdnch has its number’ of styles reduc(‘d 
from live to thr ee The botanical name is Sdene 
injlata. This sjiecies often occurs in sandy [las- 
tures by the .sea. Tin* skin is waxy and (jiiite baliL 
The sejiais of the calyx are gi’own together’, and 
form a [)ulied-up bladdery body in winch a line 
network of violet veins is reailily noticed. To 
pr‘ev(‘nt the spread of these Cam])ion weeds seed¬ 
ing .should be prevented [a. n. m‘a ] 

Campoplex paniscus, an ichneumon 
fly, the maggot of which lives in the caterrnllars 
of PLiitdla macvhpi'iims. C patiisciis is olack ; 
wings trans])aient, thighs reddi.sh, .shanks 
whitr.sli, hinder* with a ring near the base, and 
the tip brown, feet whitish, tijipeHl with brown, 
liindei* bi’own, e\c(*])ting the base; length n(‘ai]y 
\ in ; oviduct curved, in long. [.i. c.] 

[v v t] 

Canada, Ag^riculture of*.— Tin* Domi¬ 
nion of Uanada is com[)os(*d of nim* [U'ovinces, 
having a total land ai’<*a of apju’oximately 
1,1()(),(MK) sq. miles, togi'lhi'i with an area of 
2,100, ()()<) s(). miles unorganized and onlv jmr- 
tiall} exploKxl It o( (’U[)ies most of the contiii(*nt 
noi’th of the Clnited States from the Atlanta to 
the Facilic, b(‘sich‘s islands Its most soul hern 
[)oint in Ontario is at 42* north latitude A]tart 
from the Yukon district, the [iresent northei’ii 
limit of o(*(U])ation is found at about rth" north 
latitude in Alberta The oc(’U]>icd land amounts 
to only about 100,0(Kl sq. miles It will be se(*n 
that only two-tifths of the entire D(tminion has 
as yet been incliuhxl in the organized [tiovinees, 
and onU about 3 [x*!* cent of the entile area is 
.IS yet (xcu]H(‘d While it is a matter of con- 
je( tuie as to how much of the r'l'inaining 97 jier 
cent IS available loi occupation, it is safe to say 
that w'lthin a ft*w' \e,iis the oiciqiied area will 
be in< I’cased many times oxer The following 
table gixcM statistics as to area, and po[)ulation 
taken from the latest c('nsiis of Uanada (1901). 
The ])ro\inc(*s are given in order, beginning 
at the east - - 


PiovImeK 

Land Area 
(a« 1 eb) 

0( < npietl 

Ana (cities) 

Total I’opul.i 
tion 

Huial Popula 
lion 

Nova Scoti.i 

13,4S.3,071 

\0H0,1K)1 

459,574 

330,101 

Prince tMw.od Island 

1,397.901 

1,194,’50.S 

103,259 

88,;i04 

New P.iunswick 

17,Hh,3,2<)() 

4,44.3,400 

,331,120 

253,8:15 

Queb<*c 

2IS,72.3.<)H7 

11,141,175 

1,()1.S,S9S 

992,007 

Ontario 

1 11,125,330 

21,.340, ,524 

2,182,917 

1,247, UK) 

M.initoba ^ 

4l,100,O0K 

K,S43„347 

254,047 

184,714 

North-west Teintoncs | 

1.S7,932,017 

(> 5(i9,004 

158,910 

120,707 

Jiritish Columbia : 

230,922,177 

1,197,382 

177,272 

87,825 

Un()rf;aniz(*d 


— 

.52,709 

4.3,008 


During the session of the* parliament of 
the Dominion of C’anada, 1907 H, provision 
was made for tlie extension of the boundaries 
of the [iiovinces of Manitoba, Ontario, and 
Quebec W hen the new arrangement has been 
completed the following will be the areas of 
the three pr-ovinces as enlarged, viz.:— 


Miuutuba 242,427 sq miles. 

(hitai lo .3()(>, 0( )8 ,, 

Quebec 090,717 ,, 

The followung are the areas of the two new 
pi’ovinces formed in 1909 — 

Alberta 253,7)40 sq. miles. 

Saskatchewan 250,050 ,, 
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Subsequent to the taking of the cenaus in 
1901 tlie three disti'iets comprised in the Nortli- 
west Territories, vi/. Albeita, Saskatchewan, 
and Assiniboia, were organized into two pro¬ 
vinces, now called Saskatchewan and Albeita. 
The former lies west of and next to Manitoba, 
and Alberta lies west of it and along the eastern 
1)011 ndary of British Columbia. It will be seen 
that Ih’ince Edward Island is the smallest pro¬ 
vince and British (Columbia is the largest; also 
that Ontario has the largest occupied area, the 
largest total population, and the largest farm- 
ing ])opulation. 

The cities and towns of Canada hav(‘ made 
remarkable progress of recent yeais, thereby 
increasing the home demand for food supplie.s. 
Notwithstanding this, the ijuantities of farm 
pioducts available for export have increased at 
a rapid rate The table in next column, giving 
the agricultural expoi'ts of domestic origin, 
will, tlierefore, illustrate the steady inciease 
in the agricultural outjiut, and will show the 
extraordinary expansion of the past fifteen 
years. The ikuninion of Canada was organized 
under this name in 18(57. 

Owing to A change in the time of convening 
the Canadian Pai liammit, it was found nccessaiy 
to change the ending of tlie fiscal ye.ii fiom July 
1st to April 1st. l‘\)i the nine months ending 


Exports of F'arm Products from Canada 
(of domestic origin). 


Ye.ar en<liiiK 

Animals and 

Field 

Tot.il farm 

J uly 1st 

their pioducts 

Iirodiicts 

pioducts 

18(58 

1(5,470,332 

.112,871,0.55 

$19,341,387 

1873 

13,:X)7,044 

14,99.5,310 

28,:502,:584 

1878 

12,793,25(5 

18,(H)8,754 

.30, .802,010 

188.3 

19,19(),820 

22,818,519 

12,01.5,1539 

1888 

22,751,09(5 

1.5,4.3(5,3(50 

.38,187,4.5(5 

1893 

30,25:5,11(5 

22,019,4!)0 

52,.302,!)()(» 

1898 

42,771,573 

.33,0(5:5,285 

75,831,8.58 

19U3 

(57,41!),044 

44,(524,:521 

112,04.3,:5(5.5 

l‘K)4 

(51,(5(54,159 

.37,1.38,875 

‘)8,803,0,34 

11K).5 1 

(X), 95(5,875 

2!), 994,1.50 

!)0,9.51,025 

190(5 

(53,9!)1,(523 

54,0(52,3.37 

11.5,0.53,9(50 


(The.se sums may easily be converted into sterling money 
by taking $") as equal to HI.) 


April 1st, 1907, tlie exjiorts wm-e as follows,— 
Animals and products, $r)2,78r),r)20; field pro¬ 
ducts, $3r),8.50,(510; total farm products expoi ted, 
|!88,642,13(5. 

The inciease in animal products during recent 
years is owing largely to the expansion of 
Canadian expoi t trade to Cieat Britain in bacon, 
(heese, and butter; tlie inciease in field products 
IS due to the great «‘xpansion of wheat fanning 
in Manitoba, Saskatchewan, and Alberta. 

The following .statement of farm values by 
provinces is fiom the census of 11X)1.— 


PiovinccB 

Value of Farm 
Property 

Value of Fiehl 
Pioducts 

\ .dm* of Fruit 
.ind \ ejfctable 
Piodm ts 

V.dne of Animal 
Prodiu ts 

Nova Scotia 

$70.(594,:5!).5 

$9,7(54,49:5 

$l,407,:x>9 

$.5,846,290 

Prince Edward Island 

:50,4.34,089 

4,7(54,(574 

13i),(H)4 

2,648,623 

New Ilrunswick 

f>O,,5(M5,018 

8,110,918 

394,.3.37 

4,5!0,().57 

(Quebec 

4:50,154,421 

4(5, !)93,2.37 

2, .564, .801 

.3.5,4.5(5,171 

Ontario 

1,001,32.3,29(5 

109,182,192 

7,809,084 

83,(584,111 

Manitoba 

149,(517,9(55 

1(5,81.5,192 

1(53,9.58 

7,221,883 

Norili-west Territories 

7(5,331,742 

7,294,2^3 

80, .5.53 

5, .508,013 

Biitish Columbia 

:42,1(55, ,512 ! 

.3,479,(582 

4:55,794 

2,740,079 

Totals 

$1,841,.527,4:58 ' 

' 1203,40,5,413 

112,994,9(X) 

1 $147,(>1 *5,827 


At the time of taking the censu.s, just one- 
third of the farmed lands were situated in 
Ontario, but the farm projierty of tliat piovince 
was valued at over one-half of tlie entire farm 
j)ro])erty of Canada. The most striking and 
suggestive .statement in the above table, how¬ 
ever, is that nearly 60 per cent of the animal 
products of Canada are credited to Ontario. The 
values of field crops of Manitoba and the North¬ 
west Territories have materially increa.sed since 
1901, as will be seen later on in this article. 
One point should be kept in mind in connection 
with such a table as the above, viz. that a con¬ 
siderable portion of the field products is reckoned 
in a second time under animal products. Mak¬ 
ing allowance for this, it might be a safe esti¬ 
mate to state that the total products of the farms 
of Canada in 1901 exceeded in value $.300,000,(XX) 
The total value fn the year 1906 may, on a fair 
estimate, be set down at $400,000,(X)b, of which 
approximately one-half came from Ontario. The 
rapid extension of railroads is opening up new 
areas of cultivable land, and the population is 
rapidly growing, both by natural increase and 
by immigration. As a consequence, the output 
VoL. Ill 


of agiiculture is making more th.an normal in¬ 
crease. Eor cornpai ison it might here be stated 
that in the census year the capital invested in 
manufactures was $44(5,916,487; and the value 
of forest jiroducts was $.51,082,689. 

We shall now briefly refer to the agriculture 
of the Dominion by piovinces 

Nova Scotia —Nova Scoti.i has an area of 
about 20,(XX) square miles. The countiy is in 
places quite hilly, in fact mountainous. The 
climate is influenced by tliat fact, and also by 
the fact th.at the piovince is surrounded by the 
sea. A little over one-third is occupied by faim 
Iand.s. Lumbering, fishing, and mining are im- 
poitant industiies, and divide with agriculture 
the attention of the people. The river valleys 
are fine fruit di.sti icts. Apples, yiliims, and cher¬ 
ries are produced in great abundance and of 
extra fine (juality. Pears and peaches also are 
produced in limited quantities. There are over 
32,()()0 ac. in orchards The tides enrich the 
lands along the coast and permit of diking. In 
several sections there are extensive areas of 
diked meadows that have been producing hay 
in abundance for over a century. Dairying of 

36 
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recent yeai’s has been increasinjj. Oats is tlie 
piincipal grain crop, and ])<)Uitoes the principal 
cultivated held crop '^I’he province is well 
ada])ted to tlie keejiiiig of sheep 

riiiNCK Edward Island Prince Edward 
Lsland lies in the (bilf of St Lawrence, to the 
north of Nova Scotia and to tin* east of New 
Brunswick. It is an island IM) miles long by 
from 1) to .‘10 miles wide All parts, therefore, 
are within close jiioximity to tidal watei’ Tlie 
land is rolling and all adapted to agiiiMilture 
Tt IS the sniall(‘st ])i'ovince of the dominion, 
having an area of only 2(X)0 s(]uar(‘ miles, of 
winch 85 per cent is in farm lands Eighty pei 
cent of the people are engaged in agiicuiture. 
Pasture, hay, oats, and jiotatoes an* the jirincipal 
held cro})s There is a fair aiiKMint in oichaids 
pioduLing a])ples, plums, therrie.s, and small 
flints Tlnu'C are about LI,000 taims and farm 
lots on the Island. The countly is exceedingly 
well ada])ted to dairying .ind shee])-iaising 
Np:w Brdnswk’k -- New Biunswick has an 
area of about i28,000 sijuaie miles, of which only 
one-ipiarter is in faini lands ExlensiM* .sjjnn-e 
forests coviT the remaindei of tin* ])rovince. In 
the southern part there an' long .stretches of 
diked meadow lands Tlay and oats an* the 
principal held ciops, though potatoes are gnmii 
and exjioited I'lu'ie aie about .‘Pi,000 fauns 
The improved land is about 1,.500,000 ac in 
extent, and of this one-half is hay and jia.stinc 
land Apple oichaiils an* to be iound in the 
valley of tlie St John liiver. I>aii\ ing is carried 
on tf» a (‘onsideiable extent in the .south(‘in and 
south-eastern district. There is oppoitunitv 
foi great development in both daii\ing and 
fiuit-growing Lumbt'iing and lishing ha\e 
attrai'ted so much attention in the past that, 
agi'iculture has not been de\eloped as the le- 
souices of the jiiovince warrant 

Qitkhk(’ — C^tuebec is a very l.iige piovince, 
having an ar(‘a of neaily 350,000 sipiaie mile.s, 
but the immen.se iioitheiii teiiitoi v is largely 
unknown except to the huntei and tin* ])ro.s})ec- 
tor. The farm lands are contiiied to the \alley 
of the St. Lawrence .ind a jioition of the \alley 
of the Ottawa, and the aiea lying .south of tin* 
St Lawience adjacent to the Ilnited State.s, 
The latt(‘r .se<*tion is known as ‘the Ea.stern 
Townshi])s’ 'Phis has been fanned largely by 
English-speaking faimeis, the foimer by 
PYeiich-speaking farmer.s. Tin* nn'thods of far- , 
ming of thc.se two sections will, naturall>, .show | 
many lines of difference. Less than 7 ju'i c(‘nt 1 
of the jirovinci* is in farm land.s. Many thou- ' 
sands of the Erench-C.^inadian population ha\e : 
followed the Canadian Pacific Ivailway north I 
and west, and taken up large areas of farm lands j 
in Ontaiioand in Manitoba. Hay and jiastuie 
are the main ciops Among cereal.s, oats is the 

E rincipal crop, very little wheat being .sown. 

dairying is an important industry; somechee.se 
being made, but principall\ buttei, for xvhich 
the province has a veiy high ri'putation In 
the Eastern Town.ships fruit-growing is carried 
on quite exten.sively, apples being the main crop. 
In the vicinity of Montreal is the original home 
of the celebrated apple the ‘ Eanieu.se’. Con¬ 
siderable quantities of tobacco and flax are pro- 


[ duced for domestic use. The breeds of live stock 
are peculiar to thi.s province, French-Canadian 
hor.ses and French-(’anadian dairy cattle being 
(piite di.stinct and having noteworthy character¬ 
istics. The French-C’anadian farni(*r is frugal, 
thrifty, and prolific. lie leads a (]uiet domestic 
life, and is ajit to crowd out his Engb.sh-.speaking 
neighbour. He is a good coloni/ei The conse¬ 
quence IS that Quebec is becoming more and 
moie the possession of the French ‘habitant’, 
.ind the area of his occupation is extending even 
beyond his original iirovince. 

Ontario —As indie.ited in the tables abofe, 
Ontario is the nio.st imyiortant ])iovince in the 
Dominion fiom an agricultuial .stand])oint. By 
the general introduction of stock and the special- 
i/iiig of work in \aiinus districts it has a wider 
range of products than any other jiiovinee. 
Along the lake fiont, fruit is grown in abun- 
I daiK'e and of <‘X( client (juality , in the eastern 
sections dallying h.is become the mam featiiie; 

' in the central eountii's the bit*eding of li\e.stock 
; has assumed huge ]uo])oitions 
' f)nly oiie-.se\enth ot the entire pro\ inci* is 
.settled as \et, but the building of new railio.ids 
IS opening ii]) laige aieas of ai.ible land 'J'he 
noithein ]»ortion consists of an immense aiea of 
(Jay land, w’ateied by large rivt'is and co\cit'd 
with spline buests Jii the .soutliein ])ortion 
of the ])io\iiice, owing to the contiguity of 
the gie.it fiesliwatei lakes, a \.iiied (Imi.ite 
rc'sults, giving \aiiety to tlie agiicultural in- 
du.sti \. 

Fi 11 it-growing IS incre.ising ia])idly A])))les 
of finest (juality aie giown o\er a veiy laige 
.ire.i, and tin* acieage of oichaids is ia])idly in- 
< re.ising f’luni.s, jie.ii.s, peache.s, and gr.qies .iie 
extensively giowui in the areas best suited, land 
foi this ]>ur])ose \aiying from $.50 to .$1000 an 
aiie aicoiding to location Over se\enty tan- 
ning f.ictoiies are engaged in tin* jnitting up of 
flints and vegi'tables for expoi*t to othei jiro- 
viin c*s and foieign c*ountiies 

Ontaiio has more bleeders of jmre stock than 
any similar area of the continent Large impor¬ 
tations aic ^caily madi* fiom the lu'st heidsand 
flocks of Euiojie The following an* the fa\oui- 
ite breeds - lloi.ses' C’l>desdal('.s and Shires; 

I cattle- Shoithoi’n.s, Avrshiie.s, Holsteins, and 
Jeiseys; sheep: Shrop.shires, Southdowns, Lei- 
I cestens, O.xfords, and hor*ned Doisets; swine. 

I "S'oi kshirc'.s, Beikshire.s, and T.imwairth.s. Poul¬ 
try-raising is extending vei y rajndly. 

There are 1200ehee.se* factorie.s, pioducing over 
1.50,000,000 lb. annually of Canadian cheildar 
clieese, of which the larger poition is exported 
to Great Britain. 

The table on p 83 gives a fair statement of 
the giow'th of agii(*ultural production in ten 
>ears. 

The above figures aie taken from the re- 
poits of the Ontaiio Department of Agiicui¬ 
ture, which collects and publishes annually a 
statement of the faianing ofierations of the 
piovince. 

Manitoba, Saskatchkwan, and Albkuta.— 
These three prairie provinces may be considered 
together. The great prairies of the mid-conti¬ 
nent prc'sent a greater variety than is generally 
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1 S(K 5 

l ‘.»07 

Wheat—acres 

1,131,41(5 

820,(578 

,, —bushels 

18,7)1)7,7(53 

18,010,142 

Oats—acres 

2,42r),1d7 

2,032, .500 

,, bushels 

82,1)7!),!M)2 

8;k7)24,.‘i01 

Barley -acies 

4(52,71)2 

7(5(5, .801 

,, bushels 

H.iy—acres 

12,(5(50,744 

21,718,3:42 

2,42(5,711 

3,280,5.52 

1 SKK> 

Live stock oil farms 

$00,8.57,5(5(5 

$18:4,:k)7,:404 

Swine sold 

$10,022, .525 

$22, .'■)01,028 

(’attlt* sold 

$12,381,248 

$27,20.5,105 

(du'cse made 

.$8,(51(5,735 

$17,417,757 

'J’otal farm values 

.$010,8.57,.5(5(i 

$1,180,110,120 


suppoHcd, and hold out wondeiful poswiluhtios 
to tlu‘ Hottlci’ with Iniiitod caiutal who will adapt 
himself to the ])f‘<Miliar conditions of praiiie life 
ljetw(‘en tin* ^reat lakes of Ontaiio and tlie 
nioiintnins of Jlritish Colunihia lies an ari^a of 
ovei (K)(),()0() sipiare miles, having a ])opulation 
at ])iesent of about H(K),0(K) Jt is essentially 
a wheat-growing eounti\, piobably the gie.itest 
continuous area of the kind in the known \vorld 
What it will become, what popul.ition it will 
sustain, and wh.it limits may be si't to its ])io- 
ductioii are subjects of much sptvul.itioii and 
eontioveisy. Opinions ditler e\en among those 
fiimiliar with it, but with only one-si\th its 
aiea in wheat at iiO biishi'ls jier ai re it would 
])ioduce a (piantity ecpial to one-half of the pi(“- 
seiit world’s ])i oduction. Hailio.ids aie being 
built ill many directions, and new .ueasaie b<*ing 
o])emsl uj) every yeai Wheat-gi owing is t he liisl 
eoihsideration, Imt mixed farming is soon taken 
up. The fattening of stock .ind tlie piodmtion 
of butter and cheese ,iie incieasing Ki uit- 
growing may nevei assume very gie.it ]uo])oi- 
tions. 

M'he ])o})ulation is growing rapidly, as the 
following ligures piove. 1871, 4.%2:!8; 1881, 
87,777); 1801, 1001, 410,r)l‘J; lOOti, 

808,8()3. Settlers are coming in from manv 
eouiitiies In 100(5 the nationality w.is as fol¬ 
lows; Born in the British Empire, 70 21 per 


cent; born in the United St.ates, 11-22 per cent: 
boin in other countries, 18*7)7 jier cent 

From the head of the great lakes, a point well 
on towards the centre of the continent, the iso- 
theimal lines t.'ike a great sweep to the north¬ 
west TIk' area of ])lant growth widens, there¬ 
fore, as one a])])roaches the mountains. Tin* con¬ 
sequence is that wheat of the highest quality 
and of generous yield is being giown widl up 
towards the Arctic circle, and before many } eai’s 
there may be extensive farm areas lying well to 
the north of Edmonton, the c;i])ital of Albeita. 
Though this great mid-continent area is mostly 
])iaiii<“ land, it is much diveisifit^d and presents 
j)ossibilities of mixi'd firming The soil, for 
the most fiait, is a deej) rich vegetable mould 
capable of being cropped for many successive 
y<‘ais Here and thme are great i-ivei-s whose 
valleys are well wooded Level stietclu's of 
counti-y give way to rolling lands and this to 
lulls, making a varied landscajx-. I'lie wintei-s 
.ire steady, and on the hi’st disappearance of the 
snow, lain) o])eiations begin, the thawing of the 
subsoil giving moisture tli.it sends the giain iij) 
in iaj)id and liixui'ious growth Over considei-- 
.ible areas tin- rainfall is light, but extensive 
irrigation works are bmng constr ucted, bringing 
great stH-ams of w'ater fi’oni the never-failing re- 
seivoiis ot the mountains In southei-n Alberta 
millions of ad t‘s ar(‘ now being irrigated and 
being brought into condition foi gi'ow'ing fall 
wheat, oats, tlax, sug.ar bt*ets, and similar crops. 
JhirK-hing IS carried on extensively in Albeita, 
though the taking u]) of wheat kind is somew-hat 
r-estiictiiig the roaming of stock. One point 
further needs to b(‘ mentioned as impor-tant in 
explaining the sucees.sfiil farming of this great 
north - w'est country. The summer days ar e 
long As we go iioith the shortness of summer 
IS eomiH-nsated for by the length of daylight— 
the hours of sunshine aie ariqile to bring grain 
crops to full maturity. 

A special cdisus of these three provinces was 
taken in 11)00, and the following table is com- 
jnled tlierefr-om:— 



Manitoba. 

Saskatciikwan 

Alberta. 


1901 

UKHl 

PKll 

1901 ) 

1901 

moil 

T’opulation — 

Rural 

Urban 

1.84,775 

70,4:4(5 

227, .508 
1:58,000 

77,013 

14,2(5() 

200,:401 

48,402 

.54,0.33 

18,080 

127,.370 
58, 0:43 

Total 

2.5.5,211 

:4(55,(588 

01,270 

2.57,7(5.3 

7:4,022 

185,412 

No. of farms 

31,812 

:4(5,142 

i:5,:580 

55,071 

0,4:43 

:«),280 

Live Stock .- 
11orses 

Milch cows 

Other horned cattle 

Sheep 

Swine 

No 

1(5:5,8(57 

141,481 

208,405 

20,4(54 

12(5,4.50 

No 

21.5,810 
170,143 
:5.'^)0,000 
28,075 
200, .500 

No 

8,3,4(51 

,5(5,440 

1(50,013 

7:4,007 

27.753 

No 

240, .50(5 
112,01.8 
:4(50,2,3(5 
121,200 
123,010 

No. 
03,001 
40,205 
320, .301 
80,05.5 
40,103 

No 

228, . 5:44 

101,245 

849,387 

1.54,200 

114,023 

Field CroT)8:— 

Wheat 

Oats 

Barley 

Flax 

Potatoes . 

Ac 

1,0(),5,10:4 

57:4,848 

130,0(50 

14,404 

10,042 

2,721,070 
0:51,282 
3.3(5,08(5 
10,,501 
20,825 

Ac. 

487,170 
141,.517 
11,708 

2,117^484 
001,040 
77,573 
108,834 
10,028 

Ac 

4:4,103 

118,025 

11,090 

Ac. 

223,9:40 

470,511 

108,175 

0,484 

13,267 
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Canada — Canadian Cattle 


In Manitoba and Saskatcbewan llio wheat is 
all spiang wheat, in Albeita fall oi' winter wheat 
is grown as well as sjning wheat 'iMie aica of 
flax in 11K)1 in the tw^o provinees of Saskatchewan 
and Alberta combined was .‘127 ac, and of pota¬ 
toes ac 

Biutisii ('olomijia —Bi itish (-ohirnbia is the 
laigestof the ])ro\ im es, having an area of .3H2,(MK) 
srpiaie inil(‘s J^iiallel ranges of high nioun- 
tfiins run throughout its entire length Agri¬ 
culture IS conliiied to the iich valh‘\sand bottom 
lands Some ranching IS cani(*d on Dairying 
and fruit-giowing, how’evei-, aie the main lines 
of industiy. JiUmbeiing, lishing, and mining 
have attracted the attention and the capital of 
the people to su(“h an extent that the agricultural 
possibilities have been somewhat ovei looked 
Farm lands, as a rule, are high-])riced wheie the 
best ship])ing facilities aie found Less than 
two-thiids of 1 yjer cent of the countiy is occu¬ 
pied as farm lands The climate is mu(‘h mode¬ 
rated by the Japan currents (irowth is ra})id, 
vegetation is luxuriant, trees come into bear¬ 
ing early. Agricultuie has been much letaidcd 
owing to the lack of theap labour. Fiuit-rais- 
ing in British Clolumbia, the growing of ajiples, 
plums, cheiiies, and peaches, is one of the most 
attractive lines of w'ork for men w’lth moderate 
capital. 

Fducation and Exi'Miiments “The Dominion 
Dt'pai’tment of Agritulture maintains an Kx- 
leiimental Faim at Ottawa, OnUii’io, wuth six 
iianch farms in other pi evinces (Nappan, N li , 
Brandon, Manitoba, Indian Head, Sask ; Agas¬ 
siz, B C ; Lethbridge, Alta., and Dicombe, Alta ) 
Agiicultural colleges aie conducted as follows. 
At (Tiielph, Ontaiio, by the Ontario Oovern- 
ment, at Winnip(*g, Manitoba, by the Mani¬ 
toba (hiveinment; and at Tiuio, NS, by the 
Nova Scotia (tox eminent. The Maidonald (col¬ 
lege of Agricultuie at Sk‘. Anne de Bel levin*,, 
Quebec, near Montieal, has lecently b(‘en muni¬ 
ficently endowed by Sii William Macdonald 
Dairy schools are (onducted in Manitoba, On¬ 
tario, Quebec, and New Brunswick, and a hoiti- 
cultuial scluKil IS o])en in Nova Scotia The 
vai lous jirovdncial Depaitmeiits of Agricultuii! 
have in opeiation many lines of work for in¬ 
structing and assisting the faimiiig industiy , 
there is probably no othei countiy in the woild 
better served in this legaid 

Theie is a Ministei of Agriculture feu the 
Dominion of (.Canada, who, througli a well-oig.iii- 
i/ed department, diiects agiicultural mailers 
connected with trade and trans])oi tat ion Each 
of the provinces has a Ministei of Agricultuie, 
wdio, thiough his ch*])ai tineiit, diiects the edma- 
tional side of agi’K'ultun*. Bepoi ts and bulletins 
of vaiied natuie I’clating to all jihases of agii- 
cultiiral work are published and distributed 
free of cost Faimeis aie well organized in 
C’anada agri(*ultural societies, horticiiltuial 
so(*ieties, farmers’ institutes, live-stock associa¬ 
tions, fruit-giowners’ societies, (k<-, being found 
in all the jiroviiices. The Dominion J>epartnient 
of Agriculture controls the census of the Do¬ 
minion, and the Departments of Agriculture in 
OnLai’io, Manitoba, Saskatchew'aii, and Alberta 
publish annually bulletins and reports contain¬ 


ing statistics of crops, live stock, and farm 
values Tlu'se publications may be had by ad- 
di essing the Department at the capital of Canada 
(Ottawa, Ontario), or to the Depai'tment at the 
capital of any of the pi*ovinces (Halifax, N.S ; 
Charlottetown, P.E 1; Fredericton, N.B., Que¬ 
bec, Quo ; Toronto, Orit ; Winnipeg, Man.; Be- 
gina, Sask , Edmonton, Alta.; Victoiia, BC) 

[c. c J ] 

Canadian Cattle. — A great deal of 
attention has bet*n dir(U‘t(ul to those cattle on 
account of the pleurojmeiimonia controversy, 
and the closing in 1892 of British ports against 
stores from the Ihuninion. In the early ’seven¬ 
ties of the past century a few smali lots of 
(’anadian c.attle were landed in this country. 
By 1884 the total landed was over 50,CK)0 per 
annum, and a few years later a considerable 
im]K*tus was given to the stoie section of the 
business when feeders in such areas as Noi'folk, 
South Lincoln, Berwick, East liothian, Fife, 
Foifai, East Peith, and p.irts of the North-east 
and North of Scotland began to secure larger 
piofits than the normal from finishing the big- 
framed and generally faiily bred (/anadiaii 
stores for the fat markets Most of these cattle 
were .shorthorn grades lietw'eeii 1891 and 18i)2 
the landing of the stoics was at the rate of 
about 120,('K'K) ])t‘r xear. \ ciisis occurred in 
1892. On (>th October of that year some 12(K.) 
cattle, landed a week jireviously at Dundei* by 
tin* MonkM'<t((>n and the Utnotui^ wei’c sold by 
aiitlion Among these was a cow which had 
(ulved on boaid one of the visssels ’I'hat ani¬ 
mal, w'hn h was jniri has(‘d by a north of Fife 
faimei, was the cause of all the subseipient 
tioiible it was suspected to have caught a 
chill The lr>cal veterinaiy suigeon diagnost*d 
])l(mroj)neuinonia. The animal w^as killed and 
its lungs w’(*re despatch(*d to London, whei'c 
they were examineii by th(* vet(*iinaiy experts 
of the Boaid of Agricultuie and pronoumed 
to be allected with pleiiro. All the in-cont;u‘t 
cattle on the Fife farm w’eie then ordei’od to be 
slaughter<5(1 The caig(>es fiom the two boats 
w'eie piomptH tiacc'd, and foi seveial W'oeks the 
woik of staiujung out ])ioc(*(5ded wuth vigour 
and at great c\])ense In <>[>position to Pro¬ 
fessor Blown and his coll(‘agu(is on tin* advisory 
start’of the Board of AgiKulture, the late J’riri- 
cijial Williams, Edinburgh, and Mr. Jas (’laik, 
F b‘ <’.V S , (\)upar-Angus, maintained that the 
case on whi(*h tin* slaughter order had b(*en 
founded wjis siniyily non-contagious bioncho- 
jiiieumonia, oi ‘coin-stalk disease’. All the 
cattle sluughteied by older of the Boai’d were, 
with two or three excejitions, found to be ti(‘e 
fioiii suspicion of dis(*as(* That was the last of 
(lanada’s stor(* catth* dealings with Biitain The 
cause (»f open ports was tak(;n up with great 
eneigy by feedeis, liar bom boards, and various 
ass(»ciatioiis during 189.3-4 ami suci ceding 
years, but with no efl'ect In 1898 discietioiiaiy 
jiowa-rs in possession of the Boaid of AgiK'iiltuie 
for the i(*gulatioii of im]}oi-t trade in liva* cattle, 
sheep, and pigs came to an end by special 
statute Since the 1st of January, 1897, all 
rm at-pi‘odu( iiig fai ni animals permitted to be 
lauded at Brutish ports fi'om abroad have had to 
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Canadian Goose — Canary Grass and Seed 


be slaughtered at tlie wliarf abattoirs within 
ten days of disembarkation. Tliree or four 
years after the closuring of the Canadian sti>re 
cattle trade it was not seriously contended b^'^ 
an}^ j*esp{uisil)le authority that the Dominion 
showed traces of disease, although there were 
doubts in some quarters regarding sections of 
the States The long boundary line of (.‘anada 
and the dangtu- of intioducing disease from the 
States have been referred to by successive 
British Ministers of Agriculture and their sup- 
})orters as arguments against amendment of the 
18i)(> Act in favour of Canad.i Against the 
voting strength of the ‘ojien poll’ fi^cders and 
their business friends, theie has been aiiayed a 
TKiwerful combination ri'pn'senting the gmnu-al 
lireeding interest of the (liiee kingdoms 

|j C.l] ^ 

Canadian Goose. —Distnbuted thiough- 
out (^a,nada and tin* noithein stations of the 
Ibiited States is a sinall-si/(sl goose designated 
under the nbo\(‘ name, wlien^ it is l»red to a<*(*n- 
siderable extent, though not so much as formei ly 
It IS descended fioin the oidinaiy wild Aineri(‘a.n 
goos(‘ (lossed witli dom(‘sti( ated bleeds. As 
might be expected from tliese (‘ircumstanecs, 
tVinadian gis'se ,iie veiy liaid>, xvhuli is a gieat 
consideration undei the conditions whn h ])ievail 
in Is’orth Aineiica, and as they aie (|nick giow«*is, 
producing a lajg<' quantity of flesli, they meet 
with gieat aueptance Ibit foi th(‘ fact that they 
retain the onginal wild nature to a huge degi(*e, 
w'liK h means lessened contiol b\ the owuier, and 
that they an* simill in si/(‘ foi this sp(><*i(‘s, tliey 
w'onld b(‘ more popular in Kui<»])e Jn appear- 
aiict* the (Unadian goose dilh'rs from the best- 
kiKtw'ii Euiopean iae('s in that th(‘ body and 
ne( k aie long and slender—.so niiK'h so in the 
last ii.uned tliat atone time it was thought tbey 
xvere i elated to tin* swan r.ither than the wnld 
goose. Tin' bri'ast whilst deep is nariow, but 
the steinuin nins( le is tlink in oidei to woik 
the large, ])ow’eifu] wniigs. The bieast and undei 
paits of the body are grey or greyi.sli-white, 
the back .iiid wings gieMsh-brown, and the re.st 
of the plumage black, not, how'cvi'i, biilliantly 
so. One ])eculiarity is that from behind the 
eyes there jiasses around tin* chin and throat a 
broadening band of white, from whicli is derived 
the Brencli name ‘Oiavate ’ given t<> this breed. 
The bill and legs are black As alieady men¬ 
tioned, tliese birds are smallish in si/e, langing 
from 10 to 10 lb. Sec (1m-.sk, Breeds or. 

[e d] 

Ca.na.1. See Irrigation 
Canary Grass and Seed. B>otanically, 
this annual grass is knowni as Phalarns cana- 
riem^ia It is easily di.stingiiished fiom other 
glasses by tile egg-.shajied (‘ar shown in the 
hguie The glo.ssy seeds are well known under 
tlu' name ‘ canary seed ’, and ar e used ioi feeding 
<anaiies The eais thems(*lv('s are veiy orna- 
niental, and often used for tilling vases 

With good field cultivation the jilant attains 
a height of between 3 and 4 ft ; the heads or 
ears contain upwards of one hundred seeds; and 
the produce vanes fiom 30 to 40 bus. ]>er 
acre The stalk or* straw is hard and woody, 
and not of much value, either as fodder or bed¬ 


ding for cattle, but the husk from the ear is 
good food for lior.ses, especially w'hen mixed 
with other kinds of cliafl 

A deep and adhesive .soil is most suitable for 
the grow'th of Canary (Irass; .still, a cr-oji of it 
may be jirocuied wherevei a good crop of wdicat 
might be expected; but it is utterly u.seless to 
plant it on poor and ill-conditioned .soils. 

Reed Canarx (Biass {P. ariindinacea) 
alluvial marshes, on the banks of rivers, and by 
the sides of lake.s, ditches, and rivulets, this is a 
common jiercnnial grass throughout Britain at 
altitudes under about 1000 ft. It is also common 
in Southeiii and C'entral Eurojie, but is bounded 
in its northein range by lat hO oi 00 , .ind it 
has not hithi'ilo bi'cn discovered in cither North 
or South Ann'i’iea It vanes in height from 
3 to (5 ft , llow'crs in the middh' of July, and 
11 pens its seeds 
about the middle 
of August In its 
giow'th the Reed 
C.inary (Iiass jire- 
sents a c oarse and 
.somcwh.it forbid¬ 
ding a])pe.irance, 
jnoducing an 
abundam eof long, 
broad, hai'.sh foli¬ 
age on its fertile, 
as well as on its 
nuim'ioiis barren 
oi h*afy stt'ins, 
which in its more 
matured stab' is 
geneially avoided 
by hoi ses and cat¬ 
tle having access 
to more agrci'able 
.iml nutritious 
]).isturage, but in 
its eai her stages 
these animals de¬ 
vour it readily, more especially xvhen cut and 
used for soiling or hou.se-feeding, under which 
tK'atment it w'ill afford two or three heavy 
cro]»s dining summer and early autumn. It 
IS inferior to most grasses in lat(' autumnal 
growth, becoming, w’lu'n left in its natural state, 
1 igid and wdthen'd befoie wnnter, and remain¬ 
ing .so during its continuam*!', thus affoiding 
agieeable cover for wild ducks, ■^ni]H‘.s, ami 
othei deni/ens of its nativi' habitals. 

I'rider cei tain ciivumstances Rci'd C^anai’y 
(iTa.ss has considerable value as a litter plant. 
In mountainous di.stricts, on w’et tmi.icioiis 
clay.s, and wdn'icver th(*ri‘ is scarcity of .straw, 
attention .should be given to it. 

About 12 lb. of pure germinating .seed suffice 
to (ov'er an acre. The plant may be propagated 
by transplanting pieces of its underground 
stems, which should be done at di.stances of 
about 1 ft ajiart, in early spring, on ground 
previou.sly well ])re])ared .iiid pulverized by the 
winter fiost; and in all cases the produce will 
be materially increased by judicious irrigation. 
Reed Canary (ilrass is further useful for* pi'o- 
U'cting the b.inks of lakes and running streams 
from water eiici-oachments. 



('.iiiaij (lia'-s (/V/aiaii.s 
canal ictau) 
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Cancer—Canker of the Foot 


A variety of Reed Canary Crass having white 
strijies in tlie green leaves is often seen growing 
in gardens, where it is kiH»wn as Ribbon Crass 
or (xardenei’s Carters {Phalaj'is arundimieea 
var pu'ta). Variegated (\)ekafoot, having the 
same leaf peenliaiity, is also commonly grown 
for ornament Altliough Cocksfoot and Reed 
('anary (ilrass are often confoiind(‘d, distinction 
IS jH'rfectly e«isy, foi (Jocksfoot lias a bioad, flat 
shoot, and Reed Canary Crass a cylindiical 
stout one. f j. l ] 

[a. N. 

Cancer.-- Malignant growtlis kmnvn as sar¬ 
coma, cjiithelioma, carcinoma, and under other 
scientifn- desciiptive nam(‘s are not easily dis¬ 
tinguished excejit 1)> microsco])ic examination 
by a j).itliologist, and though fortunately not 
very cttmmon among animals, cannot be said to 
b(‘ laie. The ol)S(*rvant layman will, howevei, 
notict‘ that such cancerous growths do not de¬ 
termine to a jioint, as is tlu* case with an abscess, 
or attain a <*risis and disjierse, or be(*ome ineit 
or calloused, nor is thme an> defined line be- 
twi‘en the healthy and moibid tissues '^riiey 
conv(‘rt to their own siibstaiue whatever the\ 
invade, be it soft or hard, musc'le oi bone, and 
are usually slow but rernoiseless in their pro¬ 
gress, fr(‘(juently jiroducing seccuidary gr’<*wths 
in other parts of the vKtiin, and inducing con¬ 
stitutional eflects a])p,ii<‘ntly <bspiop<*itioiiate 
to tht‘ visible tuinoui and such p.nn oi incon¬ 
venience as it mav be siijiposecl to give ras(‘ to 
The (ause or causes of (Miser aie not known 
Neitluu are we abl(‘ to s.iv if it is inbatioiis; 
but having H‘gaid to tin* sinulaiitv of stun tuie 
oi jiathologieal ehuiients in man and beast, the 
im])()itanee of segiegation and (andul hand¬ 
ling should be inipiessed upon ])eisons h.iving 
the c*arc of such patients The milk of a <(tvv 
sufleiing from caiuei slioiild n«tt be (onsumed 
bt any oth(‘r cieatuie Custom has hitheito 
sanctioned the consuinjition of caicasses fiom 
whicli cancerous giovvth.s have beiui I’eimoed, 
but tins concession to tin* nnfoitunat(‘ owm'i 
W'lll, it IS expected, be shortly denied, .ind ( om- 
pensatiori gianted out of tin* pubJa ]»urse d’hei'c 
is no species of animal (‘\em])t fiom cMinvi, .mil 
carcinoma, has been found endemic .iniong wild 
labbits (ViT’iinoma and sarcoma aie the inoie 
fre(|uently found in bovnies, .mcl among ecjnines, 
epithelioma aflecting the penis 

Tnuttmenf c*onsists in suigical leinoval of 
gi'owdhs where po.ssible If the inaladv is suf¬ 
ficiently eaily recognized, (‘xtiipatnui ni.iy be 
successful, and bef(U'(‘ sc-condaiy infection h.i'^ 
occurred. The comp,natively short time lecpnicsl 
to fatten a beast, oi .it least make a rnaiketahle 
carcass, enables the ow ner to dis])ose of a biilloc k 
without serious loss In the c-ase of horses, am 
putation of the aflec'ted portion of the jienis is 
very commonly followasl by .i period of useful¬ 
ness befoiT any r-ecui’i’cnce of the growdh ap¬ 
pears, and in some cases a jieinianent cine lias 
been recorded. 

Candle. — Oindles aie diieflv^ niacle from 
tallow, which may be either ])uie or mixed w'lth 
some essential oil, spei maceti, or wax Raraftiii 
is a common material The faimei, if far fi'om 
any town, may make his owui candles The 


cotton from which the wick is made is sold in 
balls Several strands of equal length are cut 
off and twisted together to form the wuck. The 
wicks may then be aflixed to a stick and the 
whole dipped into a large deeji vessed filled 
with riiolten tallow. After the second immer¬ 
sion the candle is allowed to dry on a iac*k and 
then dipped again, the jirocess being rejieated 
until the recpnsite thickness lias been achieved. 

[u. 11. L.] 

Candytuft. See Iberis. 

Canker of the Ear.— Canker is a term 
loosely applied to any inflammatory disease of 
the ear of the dog or cat in which there is a dis¬ 
charge, an ill odour’, a sw'elling, or a soie. An 
external and intei’iial canker- have bc‘en de- 
sciibc-d That which is meant by extcu’nal 
cankc-r is either a serous absc-ess (sec- Abscess) 
or an estalilished uheu of the- llaji, c-aused and 
continued as a result of shaking the hc^ad vio¬ 
lent! \. There- aie ac’ute but jiassing inflamma¬ 
tions (otiths) which give rise to an uiqileasant 
sni(-l), and an- e.isilv cuiabh- with a few hber-al 
dressings of zinc ointmc-nt d'ln- term ‘canker’ 
sh(»uld ]U-op(-ily be rescivc-d for an iilceiated 
c-ondition of the iiinei lining and c-artilagc- sub¬ 
jacent to it T1 m‘S(‘ intc'in.il eai troubles may 
be- assigned to two ])iinci]).il c.ius(-s, n.imely, the 
eiitiamc- of gi it and aci umul.itioiis of w.ix and 
bioken hails, (h-.squam.itcd (iitich*, and foreign 
bodi(‘s; and to ,i fai moic- fn-cpic-nt but not le- 
c'ognizc-d one-, the ]>i(*s<‘ncc‘ of ji.n.isitcs of the 
niite tvpc* {,Sf/nihioft'K (tuns), which find a hoiiic- 
111 the soft meatus .ind (l(‘liglit in the sebai i oiis 
and c-(‘i uminoiis sch’K turns Tlic-v aie dis'-ei nible 
at times with the n.ikc'cl eye as white- oi gn-vish 
spots, and .i])pe,ii to move-.it iin-gul.ii inteivals 
in giou])S oi c’olonies, causing the gieatest iiii- 
talnui and alaim to the ]».itic‘iit (’ats are oftc-n 
suj)])osecl to lx- in a lit when thev dasli acioss a 
loom and Inch- unch-i fuinituie .it such timi-s, 
and dogs strike the- b.ise of the eai with the 
liincl foot to all.iv the- intoh-iable itching, and 
onlv suc-ceed in making wounds outside, and 
setting up si-iious inll.immatoi v action within. 
'J'o subdue tins, the- cau.se must first be removed 
An (untment of J ]).nt of nitiatc- of mc-nuiy 
ointment to 20 paits l.ud, vvoiked into the 
((»n\olutions of the c-.ii foi two or thiee nights 
in slice c-ssioii, may lx- relied on to dc-stiov the 
]).ii*,isit(‘S, aftc-i which the c-ai should be cleaned 
out with cotton wool, ,ind a lotion daily n])})lied 
of oxide- of zinc .ind gluc-iinc* in w.itei, oi the 
zinc ointnic-nt of the I’hai m.ic ojxc-ia ^o caj) or 
covc-ring shcaild be- worn, this bc-ing reseived 
for iilcc-is on flic* flaji of the- ear (c-xtei rial canker 
so c,dlc‘d) Thc-se ulcers usually nc-ed some 
sliglitlv stimulating ajiplication, as a. wc-ak siil- 
pliate of zinc or coppei solution, and later the 
zinc ointment already advisc-d for* the internal 
tiouble If the- animal can be- jiievented fiaim 
shaking the lieacl, healing may be looki-d for. 

[n l] 

Cankerof the Foot. —The hoisc-man ap- 
plic*s the- term cankc*i to a disease of the foot, and 
thc‘dog-owuiei to an eai ti’oulile(see above). Roth 
are associated w-itli an evil odour, (^anker- of the 
foot IS a cliroiiic inflammation of the horn-secret¬ 
ing structures of the foot, with a tendency to 
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invade and infect fresli areas The hoi n papilla*, 
from which true horn is produced in the normal 
subject, become enlarged, as does tin* tissue con¬ 
necting it as a network of vessels (the rete), active 
incieasc taking place in their cellulai elements 
The epitlielium produced does not aim eat tlie 
stage of horn, but breaks down into a greasA giey 
fluid, with a wellnigh intolerable odour i*atho- 
logically, it is ulentical with the disease called 
grease (si‘e (Irease) ('anker may be a aeijuel 
to neglected thrusli, or originate as a little emi¬ 
nence on the frog, with tlie cliai'acteiistic greasy 
a))pearance and smell The absence of lameness 
dur ing the initial stage (anst“s the disease to be 
oveiiooki'tl in any but the b(*st-managed stables 
Unless dete(t(‘d ,ind en(*igetic.illy treated, the 
mal.idy snreads almost impel<_cptibly fiom the 
frog to the sole and bars, finally afleiting the 
walls, and scaling them (‘\en to tin* coionet 
IV'iictiating imaiiably bet^^eerl tin* hoin\ and 
sensiti v(* sti uctures, it eventualIv se))aiates them 
The sensitive' lannme juoduee exubeiaiit fungoid 
gioiiths, and whc'n this stagi* is i eat bed the 
diseas(‘ may b(‘ legaided ,is ineuiable The 
eaust‘ (.d caukc'r is not known, but is sujiposisl 
to b(‘ an inb'ction whuh eaniiot lu* .istiibed 
to ii single (Ug.inism but to several 

Tn'<(fnti‘n( ~'V\w pi(»'>p(Mts of success dcjicnd 
upon the stage* tin* niakidv has leaclnsl, tlie aiea 
invohed, ami the* ])H*clispo>ition as e\idenc(*d 
by tin* numbei ol fc'ct invohed 'J'he soflei and 
mole lajmllv spic*ading c-ases, m which thc'ic* 
Is loss of shape in the p.ipill.e, oflei the least 
lucjie of (ui<* jMiicli time ami ]»ati(‘m*e will be 
nec'ded in all c-ases b\ the patic'iit, the o\vm*i, 
and the* singeon The biokt'ii-clown hoin and 
fluid disc_haij:e have* to be K'lnoved bystiaping 
and niojipiiig, oi the* knife, and the* c'sscuicc* of 
aii> tie,itnic*iit to be of use* is the .111 (‘st of tlie 
sec'rc'tion by a \aiielN of cvnistic agc'iits, and the 
application of ])i(*ssuic* bv im'dianical me«ins 
T'sitiatc* of le.id has flu* bt'st ie])utation, luit 
changes should be niach* fioiii fiiiic* to time, .ind 
mm ase should be* legarded as tilled until e\ei\ 
i.irt IS tilled t)tf and lieaJtliv lioin is again 
leing s(*eit‘LetL Uai slioes tiglith jiac k(*d, and 
wetlged liy ]m*ees of hoo]i non, and imKleiate 
woik, are .idvist'd, unless kiineness is sm li as to 
foibid US tui lunniinit, 111.111 grounds [11 l j 

Csinn£ly a, genus of ht*rb.ieeous j»]ants with 
tiibei’ous roots wliieli belongs to tlie Nc it.iiiiim*a* 
The* commonest tiopieal form is C. nidica —the 
Lndi.in Shot—a name given b(‘c'ause c»f tlie haul, 
round, black, and vei-y abundant seeds whieb it 
affords b(‘ing often ust*tl as pellets ISIany (»f 
tlic cultivated foims now met with in Eiiiope 
came, liowevci, fi’om I’ei u .ind lha/il They 
aie biightly coloured yellow, orangt*, led, and 
in some* species the foliage is tpiile as atliaetive 
as the lltiwers. Tlicy aic favourite plants for 
bedtling out, iccjuire liglit I'leh soil, and may be 
propagated by rtitit cuttings tir liy seed 

[g. w.] 

CAnnabinacese-—This is tlie liotameal 
name ftir the order cT dietityledonous plants 
whieli includes tlie Hemp and tlie Hop Tlie 
distinctive characters are. (1) The flower has 
no petals; (2) the male flowers are on one plant 
and the females on another; (3) the plants are 


herbs with palmately veined and stipulate 
leaves Tin* cultivated jilants of the order are: 
Hemp {Cannabis sativa), an eieet annual cul¬ 
tivated for fibre, fruit (railed Ifempseed), and 
in Ea.sterii lands for the imreotie resin ns(*d in the 
preparation of liashisli. Hop (//////////«.s Lupuli(s\ 
a heibaeeous twining perennial. The females 
are cultiv'ated foi tlieii eone-like fruits, which 
are the Ho])s of eommeice. See next art. 

[a n. m‘a.] 

Cannabis. —This genus is remaikable as 
that to winch tlie Hemp (U satu'a) belongs 
(see preceding art ) Onginally wild in northern 
India, it IS now widely cultivated in all paits 



Ht'iiip Plant (Canudhtt, \atim) 

1, Female J, Vl.iU llowti .j I'emale ficiwei 4, Fiuit 


wbeie it will glow It attains a height of fiom 
4 ft tn 10 ft c>i c'ven mon* Italian Heni]) is 
legardc'd as the bcNt , tlie liltii* is c)btainetl fiom 
tile stems, which aie soaki'd in stagnant water 
to sepaiate the fibioiis b.uk from tlie usc'less 
poition. ITc'inp is a (ommon mat(‘iial from 
which lopes, m.its, canv.is, sacks, v(;c', are made. 
The leaves of tlu* Hemp }>laiit aie us(*d in India 
for smoking and arc* known as bhang. The 
di led flowers aic* also us(*d for smoking and 
arc* known as gan).i The plant is giowui in 
gaideiis foi its oinaiiu'ntal apjieaianee. The 
seeds are us(‘d foi* feeding eagebirds. 

[w Vi.] 

Cantal Ch^^ese, a eommonjilace but at 
the* same time a jiiaetieal and economic elveese 
of Eraiiee, made in tlie mountanioiis districts 
of Aubrac and tlie Auvergne It is economic, 
inasmueli as it utib/es tlie lieibage— as in 
Switz.ei land—of localities otherwuse unsuited 
to piofitable occujiation. It may be regarded, 
like the Emmeiithaler (or Gniyere) of Switzer¬ 
land, as a product of the hills in its origin, 
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though its iiiamifacture is not at all necessarily 
conhned to such localities As a matter 
chfuce it can be e(jni;ilh well produced in the 
lowlands as on the uplands; but as a matter 
of economy it is chiefly made in the hilly regions 
And indeed, these mountain dairies, situated as 
they are m the midst of ])ure and invigorating 
air, tending alike to phuiary health and vigour 
of m.in and beast, su])])l\ o})portunitn‘s for the 
pioduction of (hei'se whose (pialit} and flavoui 
j)oss<‘ss uniformity of chaiVK t(‘r — 
a }>oint which has an unfailing 
inoiK'tary \alue in tin' niaiket. 

^rh(‘st‘ advantages, howe\(“r, are 
too often neglected 

The process and e(pn])ment em¬ 
ployed in the manufattiiK' of 
(Untal cln*(‘S(‘ aie juiniitne, as 
may be e\p(‘<t,ed undtu the cii- 
cunistanees, and as theie is no I'ffort made to 
H(‘cure uniforinity <»f method, the che(‘se varies 
mon* or h'ss in ehaiactei ^i'he cliief feature in 
the pHKcss is the ])lentiful kneading winch the 
cuid receives lioiii hands and knei‘s, the obj<‘ct 
of wdiu'li IS to niaiiit.iiii t(‘in]»erat ine in the curd, 
and by so doing t<f secuii' vn hat is consider(‘d to 
be an .i!;ieea]»h' Havoiii [•t i’ ^ ] 

Ca.nter. 'blx' iirice known ,is tin* (‘antei is 
one af!(‘ited b\ lailies, and by hoisiunen as an 
easement on long jouinevs, as it ]>eimits the 
iid(*i to sit back in the saddle w'lthout rising 
and falling to the movenn'iits of the animal, as 
1 (S|uii(m 1 by tin* p.iee kiutwii as the tiot Iho- 
vided that tin' k-ading l(‘g is cliang<‘d at fi<‘(|uent 
Intel v.ils it IS not s])eci<i IIV tiling Jf the < hang(‘ 
IS .itteinjited while tanning, the .innnars legs 
aie liable to cioss and bung him d<»wn A 
])ioptulv trained lad>’s hack will <hange leos 
on being lightly stioked (huvn the shouldei 
wnth the ridel’s whip 'Po have a corns't (oii- 
ception of the nioveinents of the hoise’s limbs 
in this ])ace, one iinist. l.iv aside the leceived 
Intel pn*tations of tlie m<*st famous artists, and 
acccjit tlie ev!(h IK e of the (aimua .ind hii;]dy 
sensiti/ed plate, by whidi every stagt* of evm'y 
movement has been ftiithfully ns orded llie 
eantei is a ]iace of threi'-time, in whieli we must 
count fiom one or other foot, as, foi instamv, 
(1) off hind, (l2) off’ fon* and near hind, or off 
foie, follow(‘d by the near hind, and (.‘1) near 
fore, which may oi may not bt‘ followed by 
a ])ei lod of suspension befoie tin* hoise again 
biings <Iovvn his of1 hind leg In tho light- 
bied hol’se th(‘re will b<* wlial (’.iptaiii Ilavos 
has sjioken of in the mov eiiieiits a bov e ipiot ed 
as a nioiiiimt of susjx-nsion, when tlie animal is 
not touching the giound <it all Theie i^.ilsoa 
]KM lod when the .inimars vvliole wnglit is im¬ 
posed on a single hind toot, and foi this i e.ison 
till' pa<‘(‘ IS (onsidmcd to lie a w«*aiing <*ne foi 
]k)1S(‘s, aaid not to be continued foi anv length 
of time, but as a ihange fiom othei ])an's II 
a lu'av'^ (.lit horso is m.ide to (antei slowdy, a 
(puck CM' (an follow his nioveimuits with more 
or h‘ss accui acy 

Canterbury Bell. — This is pmhaps the 
most oi namental s|)(‘ci(‘s of the bluebtdl oubu- 
(Oanpianulaetve) It is a tall biennial with veiy 
large bluish floweis Jn vaiieties the colour 


may be white, or rose, or pure-blue; double 
vaiieties also occui. The liotanical name is 
Campanula Medium', the distinctive features 
aie the intersepaliiig lobes of the calyx, the 
live-chainbered ovary, and corres])oiiding there¬ 
with, live stigmas at the end of the single style. 

[a n. m‘a.J 

Canterbury Hoe. —The (Canterbury hoe 
is not strictly a hoe but a hooked folk, known 
in many districts as a muck diag oi muck hook, 


used to drag manuie from cattle sheds oi from 
the cart when taken to the field It is fie- 
(piently used in the lio]) fields in working loiiiid 
the h(*>]) hills, .ilso foi diagging < ouch from 
Kind uiuhT i idgi' iiopjuiig or (.lui ing fallow 
cultivation ] 

C£inva.s Sheds.--( ’anva.s sheds ai(‘ useful 
to piovidi' t('iiipoi.iry' slieltei, and good exaniph's 
of thes(‘ can b(‘ s(‘eii in tlie laigei sliovv yaids, 
wheie they ai(* extiuisivt ly used Canvas shed¬ 
ding is useful for juoteitiiig young ]>lrinfs in 
])ots fioni fiost, and lias been found to be 
es]>(‘ciall> so with tomatoes and jiotatoes AVlum 
us«mI for this puijiose, iikmiis should be ])i(i- 
vi(h‘d to allow of th(* sh(‘lt(u lieingthiown o])en 
duiing the day, and (losed at niglit when liost 
ma> 1 m‘ exjiecled Jn flower fai iiiiiig it is not 
unusual to covm laigt* ai('as with tifhiny to 
]ueveiit injuiy tioiii fi osf "Jdiis is sufficiently 
thin to permit many sun’s ia,ys ii'.ichiiig the 
t(Mid(‘r ])lants, at tlu' same turn* it bleaks the 
effect of w inds, and is suffitient to ch(‘ek fi ('(>/.- 
mg When us(‘d on a huge scale it is usual to 
mount it <*n supjiorts suffieumtly high to .illovv 
Inu’ses to woik fit'cly uiidei it. An oidiiiaiy 
nek (loth mounted on the usual lopes ami 
poles, laised and iovveu'd at will, mav he used 
to piotiHt a very larg(‘ numbei of small ])lants 
(’auv^as shedding is usi'd larg(‘ly as teiiijioiaiy 
slieltei foi young him-bs m the lamhing yaid 
and when fii‘st tak(m fiom tin* vaid It is very 
easy to set up, and on tlie whole eionoiiiie.il to 
use* [w J M I 

Caoutchouc, Indiarubber, oi sinpily 
Rubber, may b(' delincd .is .in inspissated iiiilky^ 
jmee (l.it(‘\) ohtained thiough t,i])])mg (hy m- 
eisioiis 111.uh' in the li.nk) eeitain tropical tn'cs, 
shiiihs, (»i (limb(‘rs It i (Uisisl.s of the eoi pus( les 
(»t a hv (li (M-.ii lion lloatiiig m a ffind whu h toii- 
taiiis in .uhlition albumen and oilier iiiidesiialili' 
ingi(‘dieiits Th(‘ jiioeessof pui iheatloii consists 
ill wliat IS called tin* < oagulation of tb(‘ albumen, 
wIikIi thus eai Ill's with it eeitaui of the im- 
])Ui ities, .(iid ])i (']).ii t's the way foi llu' subseipieiit 
.igglutiiial ion of tin* hv di o( ai bon Ib'iKM* eaout- 
(Ikuk m.iy b(' spoken of as the ehemie.il t(‘im 
loi th(‘ hvdioeaibon, but it is also populaily 
use(l to denote file puiihed loiiimereial ])io(biet, 
wliile imbai libber is tbe im])uie ai tide (Jutta- 
perelia diffeis almost exclusively in being in- 
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elastic* HTicl in its softening at low temperatures; 
it lieeomes plastic in hot watei*, and retains on 
cooling the form then given to it. C’aoutehoue 
is distinctly elastic, is lighter than water, has 
neither taste nor smell, is fusihle at alxnit 
248" F., and intlanimahle at higher temiiera- 
tures. JBotanically, indiarnhher is obtained from 
three gioups of plants, placed in the Euphor- 
biacea*, in the ITrticaceie, and in tlie Apocynaceie, 
while gutta ]>ercha, is derived almost exclnsivel> 
from jilants which belong to the Sa])otacea‘ 
There aie tlius no botanical affinities in the 
plants that allbid these products, and Irardly 
any other reseuiblanecs than that they are one 
and all milk-giving ])lants found in tropical 
countries 

The commeicial article may be said to con¬ 
sist ch(*mi<ally of two ingredients -an elastic 
material, t»n which its merit depi'iids, and a 
resinous substame (icadilv oKidizable), to whicdi 
its depreciation is mainly attributable. d’he 
rel.itne proportions, tlu'iefore, of these two in- 
grislients gi\e the first dirci t eviden<*e of mciit 
or dement The spn'ial characteristics of the 
el.istic juinciplc also vary gieatly accoiding to 
the s]K*( les oi plant fiom which deiived Hut 
while th<* chemistry of the hit ex niu.st leeeive 
the foiemost (ousideratioii, mu<h depends on 
the methods of tapping jmisiied, and the <*aie 
and (leanliness bestowisl on the siibsiMpumt 
manipulation of the conimcKial .irticle. '^I’lie 
ijUt*stion of th(‘ juolitable pioduction of rubbei 
theiefoic turns very largely on the following 
coiisideiations• (1) A milk rub in elastic 

iiibbei ; (2) a (juick-} lelding species of ])lant , 
(.3) a climate and soil fa\oui.ible to a geiieious 
giowth and liluu.d su])pl> of latex , (4) supeiioi 
and cleanly methods of tajijjing and subsequent 
manqmlation ; and (f)) the juice obtainable for 
the article .so jiroduced 

F.irticulars need onl> be here alloided of a 
few of the bettei-known rubbei s <»f < onimen e, 
since these jiractically gne tin* guiding lines 
in the pioduction of all the otheis 

1. 1*AKA KmuKH is the original and to this 
da\ the most imjiortant foini It is deiixed 
fiom Ucvea hnts/f and jieihajis two other 
allied sjiecies (Euphoibiace.e), a lofty tiee of 
(-’entral and Northern Tlra/al, more esj)eciall\ 
the foiests of the lowei Ania/on and its islands 
Tlie region in (juestion is remai kable for its 
uniformity of climate (mean tenijH'i.itur«‘ 81" F, 
iiiaMiuum bb" F ), and ioi a rainfall fiom J.inuai \ 
to June, the gieat(*st amount (lb in.) falling in 
Ajiril. With the i ise of the riveis the I.umI 
fi(‘(juently becomes inundated, .ind tlie soil is, 
moieo\ei‘, A*ery retentive of moisture. The trr*es 
glow lajiKlly, attain a lieight of 3t> ft in thiee 
>e,iis, .ind ma\ be tapped foi i ubbei* wdien six 
seals old ()nc(‘ established, Hevea lequires 
little attention When tajijnng takes jiku e, the 
balk of the trees should be laiefullx cleaned 
J)(‘e|) V-shajied incisions aie then made in the 
bark and carefully cleaned befoie tin* tlow ol 
milk begins Dust, .sand, jiai tides of xvood, 
and othei inijiuiities gieatly low'ci the value 
of the rubb(‘i and ha\e to be guarded against 
The milk tlowing along these converging vertical 
channels is caught at the lower end in vessels 


.specially jirovided for the purj:)osc. By exjiosure 
to air it thickens .slightly, and was formei ly then 
laid on day iiiould.s, which wa*re suspended over 
a slow, smoky fire. When the first coating had 
becmiie <Iry a second was spread over the tojj, 
then smoked and dried. Tins was repeated 
time after time till the desii't'd thickness had 
, been obtained. Finally the rubber was re¬ 
moved from the moulds, and con.stituted the 
dark-colouied moulded ‘ bi.seiiit’ or ‘ bottle’ rub¬ 
ber of commei ce More ieeently the jiartly di led 
rubber is simjily sjiread over tlie blade of a 
paddle and thrust into tlie smoke of the fire, 
eartlicn moulds not being now u.sed. 

Efloits liave been maile to extend the culti- 
’ vation of thr8 mo.st valuabh* tree into all coun¬ 
tries found suitable. It is the iiniver.sal ojnnion, 
in fact, tliat wlieie Hevea can be grown it is un- 
de.siiable to attempt the eultivatnui of any otlier 
i ubbei jilant. The w'orld’s sujijily now' conies 
from Jhazil, IVrii, the Straits Settlements, W(‘st 
Afiica, CWlon, and Burma. Some concejition of 
the magnitude of the piesenl-day tiallic in this 
; rubber nia\ bt* had fiom the fact that the 
exjioits fioin the Ama/.on Aalh'v in 18()4 came 
to clo.se on 8,f)00,00() lb, .ind foit\ >eais later 
(B)04) were 87,000,()()() lli —a ipiantity, assum¬ 
ing tliat it was ,ill obbiined fiom the piesent 
sjiei les, that would lejirescnt the systematic 
tajqnng of 20,000,000 tiees and have fetched 
X'l3,000,000 stei ling. Tlie total imjiorts in l‘X)7 
into (be.it Biitain from all .soui'ces and of all 
kinds of 1 ubbei came to ()(>7,201 cwO., valued at 
' XI0,834,7r)0 Of that amount Bia/il alone con- 
ti ibuted 2Hr),80(l ewL, and the Bi itish ])o.ss(*.ssions 
colleiti\ely 104,772 cw't Tin* Bi'a/ilian rubbm* 
IS doubtless veiy largely Para, and of the siqi- 
jily fiom the Biitisli jiossessions Ihret* featuies 
are of sjM'cia) interest—tlx* exjian.sion of tlx* con- 
tiibution.s fiom tlx* (lold Coast, fiom Nigeria, 
and fnun the Straits Si'ttlements. The su|> 
]>lv fiom the.se three .souii'es (*x]»and<*d from 
2(MM;o <wt. in 1902 to 81,79.^) cwt. in 1907. 
In Afiica, the Fedeiated l\lala\ States, Ceylon, 
and India a Mgorous elloi t is being made to 
jiaiticijiate in tins gieat modem demand for 
Para rubb(*i, and so far the lesult has been 
most gi.itifving- a con.sequence v(*ry largely of 
the can* bestowed on the jx ejiaiation of tjx* 
raw' }xodiu*t. 

2. Ci‘.AU\ OK J\lAM('onA (the Scraj) Piiblier 
of Commerce) - This is obtained from 
(llaziovn (Faijjhorbiacea'), a thick stemmed low 
tiei*, iiatiM of Brazil, (‘^})(*cially (Vara. Unlike 
the I’aia, it fiecjuents a region that jM).ssess»*s a 
dry and climate for a (on.siderable jiart oi tlie 
\cai , the ternj)eiatme would .seem to range 
fiom 82’ F. Uj 90’ F, and tlx* altitude to be 
about 200 ft above* the sea. It is readily jiio- 
jiagated b_v seed or cuttings, is very haidy and 
f.ist-gi owing, needs next to no care, and wdien 
once established gives a remum*iative cioj) on 
I ])ooi, diy, locky soils .ilmost unsuited to any 
I other plant Tt yields a good rubber, .s(*eond 
I onl> to the be.st Para, veiy elastic, fiee fiom 
! slickine.s.s, and is usually coagulated into tears; 
hence the trade name ‘Scrap’. The ipiantity 
is, liow'ev'er, small, but the return earlier than 
with any other rubber-yielding plant. Jt may 
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1)0 tji})y)ed twice ,I yejii, and yi<*](ls u supply f(»r indk is sooroted just below the outer bark, 
fifteen to twenty yeais 1'liis plant tlieiefoie Underneath are ])laeed pots to catch the niilk. 
seems to call foi lenewed etloits towaid its Tins is coagulateil bN the aid of alum, the rubber 
extended prodiution then removed and clued for about a week As 

H Uastii.loa or Ukn'trar American and met with in the ma!‘k(‘t it has commonly been 
West Indian RuimFii 'Fins is obtaim^d from lolled into balls oi made u]) into cakes, slabs, 
one of the* Iai^c*st forc*st tiees of the north-east or loaves of sciap The* > ield is about H oz for 
coast of Mc'Mco, Honduras, (xuatcunala, Nica- eacdi tree per annum 

rvi^oia, Ac There arc* two spec m‘s that yield it — T) Other IvrimERS (bc'lon^ong to the Aj)oc*yna- 
the Mexican, now'also y^iown in India, Ueylon, c*c*.c*), such as I*einambu<o and ^langabeir.i, ai’c 
kr {(\infilloa vlastu‘(t\ and the Honduras and obtained from iliuicorivui spcaosa, a small ticNi 
('osta Rica plant (C Jan(t) (older Ui'ticace.i*) nativ'c* of Jhazil This is desciibcsl as a wet 
The imports into (ircMt Ri’itain from Uentr*al rubber and c*oagulatc*d with salt Afi’ican rub- 
Arneiica are comparativ«*lv unimportant -a err- bcu's, suc'h as those fi’om (lambia, Siena Leone, 
ciimstancc* jieihaps indicativc* of the c'ommeiTial the (ilold Uoast, (Jongo, t'.ilabai, Uameioons, 
ic'lalivc* value* of thi< lulibcu '[’he* plant, how- Ratanga, and Libeiia (when not Raia cu other 
c‘\<‘ 1 , has bc'cn described ,IS inter mediate bet vvi‘**n foreign eultivaled rubbers), are obt.nncsl from 
i’.ir.j and t'eara, since* it r<*c/uries neitlnu the* various spc'c n‘s of J^ancloljihia, and in Lagos of 
tropical liiiniidit v of tlic* ioimc'i nor the di \ i''untiimi<i M.idagascai iubl>ei is also dc-iived 
eondii ions of (he* I.ittei In some* loealitic‘s the* ficuii a Landcdphia d’hc- indigenous r libbers of 
jiulk rs c(dfcc*tc‘(i h\ (a/rprng li\iinr siring rri /^c'riang, *S'umatra, Romeo, i!*t( , known in trade 
others the tic*(“saic* f(‘llc‘d and rings cut around .is Alc'iiungan, are thiehy ccbt.iincMl from hvuco- 
at (citain distances apart, the* stcuus bt'ing at noil's eupvutfornus l»ut another gioupof tbi*sc‘ 
the* sainc* time raised sligli(l\ and <i dish placcnl lublnus must still be- mc*ntiom‘d, ii.imc'lv the 
bc'low c‘ac*\i ring to ic*(‘C‘ive t\u* inblrc*!*. It specie's of W iH iiqhJn'Ki —c\imbc‘\*s t\\ut athud 
tliK'keiis by c*\])osuic‘ to the ,iii, and is sjneacl mueh of that obt.unc'd from Singa])oie, Sumat ra, 
out in shc'cts and hung up to diy; this is the* .ind Roi nc*o Tjastlv, Pitnnin’iin the 'rail.uny 
Sheet Ilubbc*!'of c ommeic*e l('ic*c*pc*i -m<*1c1s the* lubbc'i of the* Andaman 

4 Indi \N AND M\l\v\\ RrmiER—7^rc*?/s-j Islands and 'r(*nassenm, while I xvoht givc*.s 
ehtstu'n (LT tic.u c*a ) - a gigantic tiec* which those* eif Malacca, l*e*nang, and Riiima (Regii). 
usually sc‘iids clow 11 fiom its biamhc's numc‘rous |ci w ] 

aeiial loots It iisualh occuis at altitudc*s of Ca.percaillie, the, a bud of the* oidcu* 
1(MH) to .THM) ft, .ind is now 
system.it ic .ill V giown both 
in dav.i .ind liidi.i .is a souk c* 
of 1 iibbe'i It I C'cjun c*s high, 
wi'll-cli.lined l.ind, ,ind ;i hot 
Htc*.im_\ ehm.ite*, is r.use'd 
from sc'cal sown in d.inuaiv, 
and whc*n I to il It high the* 
young ]»1.lilts .lie 1 1 .instc*i Ie‘d 
to tlrcir pc'imanc'nt positions 
and .iirangc*d in lines r»o It 
bv 100 It .ip.ii t It c*an also 
be gi own li om c uttings m.ide* 
in M.iv Most of the* I libber 
e\port.e*d fioni India hith<*ito 
h.is bc*c*n eollc*et.c*cl fiom W'lld 
tiees and e.onve‘yed fiom 
aiioss the* fiontie*! into 

A.ssam and Ihirni.i. Rut 
the* (hiventijjcuit of I mini's 
ioii'> (c'>r,d»)js)ic d in 
l'S7.i-7) h.i \ e I e. c flit 1 \ be (gun 
lc» 4 oTit i it iitt« ,1 Iiigli ( 
rubber Jt sc c*ms, Intwe-vcu, 
vei\ cloulitful if this (aout- 
c'heaic will jrav as (oiiijr.ued 
wulh the* gi.ides above me'n- 
tionc'd, (“\cept as a sulisidiai y 
Clop and ,as oc*cupying othc*/- 
Wisc* Ust*lc*ss land Ihe latc*\ 'The C’ni>i rciullie 

IS (*ollc*cted dining the* dry 

months, Imt tho tices can only ho tai.pcd once Chillina'. fainilv, Tctiaonidic. Tlic Capcreadlie 
in inrec yoaia. anil the avctairc iil'c at whi. h oi- Co. k of the'Woods (7VCrao tovc/rtCtos) is (he 
^^ ^ ^hve*^e*ais Eight hugest inc'mbc*!* c)f the* gioiise family dhe 

Diicjuec*uLs aie made on the mam stern, sloiring sexes difler greatly both m size and jrlumage. 

distanc*e from ea<*li The adult cock, whieh may mc*asure 40 to 42 in. 
ouier llic* incisions sliould not be deep, as the m length, has a be.ik c'olciured like white horn. 
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The iridea are hazel; over the eye is a patch of 
naked skin of bright-scarlet line. The feathers 
of the neck and head, which form a kind of 
crest and a niff or mane, are smoky black; those 
on the throat and chest are smooth, of a dark 
shining green, and pass on the undci' part of tlie 
breaat^irito black, spai'sely dotted with white. 
On the back and rump they are dark brownisli- 
grey, freckled with gi eyish-white; the wing 
coverts are chocolate-brown, with ligliter maik- 
ings; quill feathers dark brownish-grey. The 
toll feathers are smoky-brown with a few white 
freckles; the upper tail-eoveits are bai'ied witli 
black at tbe end and tipped with whit(‘ The 
thighs are grey, with darker grey featluu-s on 
tbe legs as far as tbe metatarsal joint, the toes 
are naked, and, like the claws, black The hen 
IS a much smaller bird, measuring about iiO in 
in length Her beak is brown, iiid<*s liazel, 
with the characteristic* searlet jiaP'li ovei tin* 
e}e The gi'iieral colouring of tlic jiluniage i^. 
dark-br(*\\n with freckles and bars of a bght»‘i 
lull', the breast featlieis being edged wifli 
gre> ish-white and bailed with black On the 
ifiaiiks and under tail-coverts tin* featheis liaxe 
a broader while inargiii, and thefoic pait of the 
liead and tin' clu'st displav a fine rufous tint 
This nolile fowl inh.ibits foicsts in 

various parts of Eiiiopo, ov(‘i a langc extend¬ 
ing fiom l-iapland to S|»<ini, Italv, aixl (}i<‘c<«‘, 
but th<‘i(‘ are widt* tr.icts witliin that e<*in- 
pass w’heie cajieicaillie an* iicvei seen It w.is 
once indigenous in Oreat liiitain and lieland, 
but disajipeaicd w'ltli the jiiin* foie^t, lingei- 
ing lat(‘st 111 Scotl.ind, wlieie it Ikm.mik* ex¬ 
tinct in lli(‘ latter half of the 18th (entiiiv 
ft is fioiii that (‘oiintry that we havi* received 
the most d(*tailed eai 1 \ a( count of the Cock of j 
the Woods, liisliop Leslie, wilting about ir)78, 
has the followung. ‘In Losse anil Ijoijuhabei 
[Lochabei], and vlheiis ])l,ice,s ainang liilli.s and 
know’is (knolls|, ai iioclit m missing hi tiii' 
suftnient, quliriir oft sittis a eei’t.im* foul and 
x'erie raie ealled the Capeicahe to name, wuth 
tlie vulgai- ])e]»le the liorse of the foiiest, les 
irideid than the eorbic [it is considcrahly laigci], 
qiihilk jileisis thaii mouth qulia citas hei- with 
a gentle taste, maist accejit.ihle Sefii' hues of 
only till* tuigs oi teiidii luandies of this trie’ 
Th(‘ laird of (rlmioiehy sent one in l(>r)l as a 
pieseiit to Chailes 11 wh(*ii he was iii I’erth, 
and the F»laek Look of T«iymouth leeoids that 
the king ‘accejited it weel as a laietie, for he 
liad never st‘en any of them ’ Pennant was 
irobably the last w'nt(‘r to see the cajieicaillie 
lefore it became extiin’t in Britain, stating tliat 
he saw a eock bud in 17(11) fioni (lien Monston, 
or the I’hisholni’s coiinti y. lb* also states tliat 
the species still survived in Tipperaiy about 
1760. By tlie end of the eentui-y it had eoin- 
iletely disappeared from lioth Scotland and 
reland , but in 1838, Tjloyd, aiithoi of Scandi¬ 
navian Field Sports, obtained some buds from 
Sweden for the^ second Marquess of Breadal- 
bane, who turirnd tliem down at Taymouth. 
They took kindly to acclunatization, inei eased 
rapidly, and have spread from this colony to 
many districts in Scotland where suitable woods 
exist. For the eajiercaillie is a true w'oodland 


dweller, subsisting upon berries, acorns, &c., 
and tlie young shoots of pine, birch, and alder, 
scorning the attraction of cornfields. Hence it 
is quite harmless to the farmer, although the 
forester eoinplains of tlie injuiy done to grow¬ 
ing woods. 

The eapercaillie is polygamous. 3'he eock 
bird pi'iforms remarkabJe antics in his Jove 
fren/v. Seated on the branch of a pine, lie 
spreads wings and tail in tuikey fashion, bow¬ 
ing and gyrating and uttei mg a wonderful song. 
The hen scrajies a slight hollow^ in tbe giound 
i and, without jireparing any nest, lays from five 
I to twelve eggs, buff in colour, spotted with 
reddish-brown ( apcrcaillic-shooting does not 
1 take high rank among field sjiorts On the 
, (bntinent tlie cocks are usually stalked and 
' sliot w'hen thc\ aliandon tlieii habitual xvaii- 
' ness dining the love season, but that method 
j IS not in accoid.mci* wutli tlie Biitish sports- 
m.in’s code In this coiinti v they an* shot by 
guns j)(»sted foiwaid in tin* wood, which is 
beaten towards tli(*m ’flie hugest number 
killed b\ a shooting pait\ in a single day is 
that u*( oided b\ Mi .1 <1 Millais, wdien s(‘venty 
<apei<ailiie fell to llu* guns m tin* I)iik<‘ of 
\tholJ’,>% woods at lluukeld Mr Millais was 
als() one of a p<ut\ whnh sliot thiit\-fi\e eocks 
at Ballinluig, in tlu* same distii<*t 

The llesh of tliese buds is not miK li (‘steenied 
at till* late se.isoii, when thev aie iisiiall> shot, 
d'liey an* th<*ii fi*ediiig on \outig jurie shoots 
i and ha\e a stiong lesinoiis tl.ixour; but young 
buds, killed bidon* the sii]))>l\ of beriies has 
faih‘d, .in* s,iid to be X('i\ di'lii.ite faie, muih 
supeiioi to bl.K k g.inie Pi'ihaps the <*hl(*f 
iiKiit of this, the gieatest of the gioiisi*, Js the 
dignity and inU'iest its pn“S(UH*e lends to a 
Highland landsea])e It is a iim* thing to sc'e 
sin h .1 lai ge bud laum li itsj'lf fi om tin* biainlies 
of a loftv pine and steei its swuft tbght aeioss 
tin* valley Hybiids between (.ijicieailbe and 
blaek g.inn* oeeiii so fieipientlv in S<‘andinavia 
as to h.ive e.iiised some iiatiiuilists to r(*cogm/o 
them as a sep.iiat(* s]h*< les iindei tlie name of 
Ti'tKfo 7//n/n/s* III K M.] 

Ca.pilla.ries aie veiv minuti bloodvessels 
w'linh eai*ry tin* blood stieam to all jiaits of the 
body See (‘iHi’n.ATiov or Bnoon 

Capillary Attraction is the term ap- 
jilied to the inolei iilai attention of solids for 
the mol(‘iule.s of tin* Inpiids in lontaet wuth 
those solids 'Phe eMsteiiee of tln.s molecular 
force, oi suif.n*e tension, may be readily demon¬ 
strated bv dipping .1 narrow glass tube open at 
both ends into W'atei, wlien the watei wall at 
once be seen to use up slightly in tlie tube 
above the lev(‘l of the waiter outside the tube, 
the surf.iee of the wati'r in the tube assuming 
a convex shape. Lnpiids like mereiiiy, which d(> 
not wet the w’alls of the vessels, assume a eon- 
ea\e apex. If tubes of different bore are used, 
the height to which the wat(*r rises in the tubes 
will be in inverse ratio to the diamet(*r of the 
tube iSalts in solution affect the surfaei* tension 
or attraction of substances For i*apillary attrac¬ 
tion in soils see ait. on Soils. [k. a. n] 

CCLpital. —No great ipiestions of piinciple 
are involved in the definition of capital, but it 
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is a matter, nevertheless, upon which very con- 
fliderable discussion has taken place The pecu¬ 
liar ddiiculties in the way of agreement are that 
scientific needs and tlie u^^ages of the market¬ 
place have to he reconciled. As to the root 
idea there can he no dispute’ the term is the 
correlative of income it has heen customary, 
since the time of Adam Smith at latest, to dis¬ 
tinguish hetween ‘social cajiital ’ and ‘piivate 
ca])ital By the former it was most common 
to mean, wealth devoted to making more wealth 
for the community, ? c. to creating social imome 
The intention seems (‘lear, hut to the accuiate 
mind there is a haziness about the houmlaries 
which is distuihing Some things - c 7 a 
farmers saddle hoi sc—are sometimes used hu 
pleasure purposes and sometimes in hiisimvss, to 
give one exanijile. The haziiu'ss might he cleared 
up, it has h(‘en suggested, by the iiitiuition of 
the user settling whethci an article is capital or 
not; hut tins suggestion would not impiovc 
iiiatteis, as the distim’tion would leside m the 
indefinite comjilex psychological statt's of indi¬ 
viduals ‘ Jh’ivate or individual (‘ajiital’ meant 
the wealth which an individual used in getting 


capital and the measure of capital. The amount 
of any person’s capital is, of course, expressed 
as value. Brohahly the most inconvenient loss 
associated with the new definition of capital is 
that the term could no longer he used to oppose 
saving and spending, and the devotion of w'ealth 
to jiresent satisfaction and production. When, 
however, it is intended to convey these ideas, 
suitable phrast‘s can easily he employed. 

The amount of saving in a country, which 
closely determines the extent to which wealth 
IS applied to future ])roduction, depends upon 
the will to save and the poicrr to save. The 
powei of an individual to save dejiends u])on 
the amount (»f his income. 'Hie will to sjive 
I de])cnds upon the relation hetween his income 
and his standard of living, his obligations in 
, the future and the degree in which he leali/es 
' the future, the security of savings and the 
I .iniount of lew aid they can secure Want of 
I space and the limited intention of this aiticle 
I foihid a discnl.ingling here of these mixed 111 - 
I fiueiiccs Sufiice it to .s.iv that in some eircum- 
, stances a pm-sons saving would dimini'^li wuth 
' a iis(‘ in Intelest, while in otluu’s it W’oiild in- 


an income It obviously stood foi a widci class 
than ‘social cajiital siiu*e it incliuhsl consumeis’ 
goods (pianos, for e\ain])lc) let out on hue But 
as defined above it is ojien to the objections 
alieady brought against the cori<‘s})onding de¬ 
finition of ‘social cajiital ’ A pio]K»sal has 
rec(‘ntly been madt' by ITofessoi ('aiinaii and 
by Ihofes.sor Jiving Kishei to iiiideistand bv 
‘capital’ all wealth, and bv ‘iiKome’ the .sei- 
vict's deriv(*d fioni wealth within a given pmuKl 
Thus the cajutal of a faun at-any moment would 
be the land, th(‘ farm buildings, tlu’ sto< k, the 
seed in the ground, <ind all the things of value 
in and about the fai’iii at the moment 111 (jues- 
tion. The income deiived fioiii the f.iiin in a 
year would be the services elicited fiom the 
cows, the horses, the cio]»s, and, in shoit, fnmi 
anything in and about the far 111 My eapit.il 
would consist of all tlie things of which 1 .1111 
possessed, my house' and fiirnituie includetl 
The income from the liousc and hiinitui’e would 
consist in tlie uses T make of them c\pIc^>sed 
as value, the letting value of these* uses 'I'he 
merit eif these delinitioiis is that then e'orre- 
spond cleiselv with the jiraetnes nf aeeenint- 
kee))ing, as Professor Irving Fisher in his woik 
on the natuie e>f e.ijiital h.is jiointeal out at 
length. The first de'fect to stiike- the* stude-nt 
is the hivak with traejitional e*eonomie usage* , 


ciease* The lattci jire'poiide'ratc. We may give 
I as an exaiiijile* eif tlie foimei a pel son who 
1 wishes to n‘tirc, .ind ne*cds toi th.it juiipose* ail 
I ineMnnt* e*f, s.iy, a yeai lie would have 

! to .save* less to se'cuic this inceuiie* if iiiteiesst 
I w<‘ic high th.xn if it wi'ie* low 

The disti ibiitioii of e.ipital among the woild’a 
e‘(*onomie uiuh'it.ikiiigs ]>rcsents niaiiv int-e'i- 
cstiiig ])re)blems C’.ipital to-dav travt'ls f.irthcr 
I afie*ld Iremi the souie'e* eef its saving than it tbd 
[ 111 an e ,11 her ])ciie>d The e*aus(^s an' ine*n‘ased 
kiieewh'dge* e>f affairs geneially', the adoption of 
1 me'.i.suri's foi the* ]uole*e*tion ol the leUKie'r, and 
i the de*\'e'lo]uiieiit eif ageiu'U's feu distributing 
e-ajutal Savings freim agi k iiltiii e ha.ve frueti- 
fied industry, .iiid seuiie of the vve*altli made in 
inehistry limls its way to the; lanel 

(\unie‘e.teel with the* distiibutioli of savings is 
the (juestieui of the elisti ibiition eif inva'stment 
I aineuig the seveial ob|ee‘ls nive»lveel in Jarming. 
To exjilain this, the* cone*eption eif the mai’giii.d 
le'turiis freim iiiv estiiient must be e'mployt'd 
If a faiiiie'i buys a ])lough, the annual value' 
.leleh'd tel Ins jueeebiet vveuilel be*, let us say, XltK). 
If be beaigbt a see ond tbi'ie* weuild .still be 
gain, but it would be* h'ss th.in that e»f the first 
pleuigb, say A tliirel would .lelel, supjiei.se*, 

to the e'ai iiings Ji oni tin* t.iini, and .1 fourth 
i £15 The-se sums lepiese'iit vvli.if is te'i me'd the 


(\uiimonly^ lanel, l.iboiir, aiiel eajutal vve*i«' it- m.irginal letunis fioiii inv('stmeiit- in jiloughs. 
ferred to .is the* faetois inv'olvfd in the jueielue- If feuir plouglis .in* bought, the niaigmal re'tiirii 
tion of wealth Bait aee 01 thug tee th«'-^e deliin is £’15. liivI'stiiient in othei «>b|e*ets c.in be 


tions land is eajut.il, and some' ea]ut.d is not 
empleiyt'd at .ill in ])ie>elue tioii as g‘ ueiallv 
uneierstood Tlie seetuiel jioint ii»*t*d not be 
piesst'd, since it li.is long been agreed tli.it 
pi'iv’-atc capiLil at any i.ite* must iiielude we'.iltli 
not engagenl in tlic manufaetuit* of eethei tilings 
As rt'g.ii(is the* tiist jM'iiit, the* (ibjectioii can be 
renmva'd by the* t'ni])le*yiiient eif the pbiase* 
‘capital otbci than land’ if it is desiK'd to 
exe'ludc land It neetl hardly be iiiijue.sscd 
upon the reader that money is not capital b*x- 
cept as a comnmdity), but jiowa'i to obtain 


j H'g.iided in the* s.inu* way foi inst.ine*e, ex- 
peuebtuie eui l.ibeaii, buildings, se*e'el, stex k, either 
im])le iiK'iits, ane] so on ’J'he'ii eh'.iilv the* most 
t'e'eiTioniH'al disl 1 ibution of expe'iiditnie on a 
bum is tli.il vvliK h se‘< iires e*ejiial m.iigiiial re*- 
luriis fiom tlie- .s«'v e'l al line's eif inve'stnient If 
the H'tui’ii from maigin.il e'xjieneliturc on stoe'k 
IS less than that fiom maigiiml exjienditure* em 
im])l(*m('nts, the farmer will el(;ai ly gain freun 
cbi'eking bis ]niubase's eif steak aiiel biiyung 
more* iiiJ[)Jeiiieiits until the* marginal returns 
ceuiie togethe'j. T.ike- again the case of two 
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fields on one farm. A period sutticiently long 
to cover the complete system of working of the 
fields being taken, it is (wideiitly to the farmer’s 
interests so t(> work them that th(‘ marginal 
riitiirns from investment in each are eijiial If 
])oth are arable, the moie fertile will absorb the 
mor(‘ capital. 

(U})ital IS spread throughout the economic 
uridei takings of a country under the direction 
of the same principle Apart from dificrences 
of risk, capital will tend to be so divided among 
businesses that the (‘arnings of ciiipital are the 
same in all. If capital makes 10 per cent in 
stock-rearing and 12 per cent in mai ket-garden- 
ing, thereafter the flow of capital into the former 
busine.ss will be checked, while that into the 
latter will expand until, by the earnings of 
capital using at stock-leaiing and falling at 
market-gardening, the earnings in the two hiisi- 
nesses are brouglit togethei again. This has 
commonly been expressed by the proposition 
that profits tend to an equality. 

The reader will now begin to perceive, no 
doulit, how the rate of interest is governed 
Let a country have savings accuinulating at the 
rate of i,T)0,(XX),(K)0 a yeai, and let tlnun be dis¬ 
tributed according to the law enunciated above 
Apart from payment for iisk, let tlie eainings 
of cajiital be 5 jier cent Now if per cent 
will secure an annual sa\ing of tin* 

])osition imagined is one of eiiuilibrium Hut if 
more than a ye<ir w’ould be set by 

for investment w'eie the late id inteiest 5 per 
ccMit, mole will be .saved, and the saving w'lll 
continue until w'hat we may teini the supply- 
price of saving equals the iiiaiginal I'etuin 
from the investiinmt of .savings Interest as 
generally understood includes elements omitted 
from the above argument, but for the puiposes 
of our deinonstiation now% the al»ove present¬ 
ment has a sufficiently accurate correspondence 
with fact. 

The fl<»w of capit.il between c(»untrie.s ih natu¬ 
rally less inobih‘ than its flow’ at home, owing 
to the imper'fect knowledge of c<mditi<m.s abroad 
and a variety of consideiations, many of which 
the reader will be able to think out for himself. 
See folltJWMiig ails. [s. J c] 

Capital, Landlord’s. — Undt^r the ordi¬ 
nary system of landlord and teii.int, the .share 
of the former in the eipiipment of his property 
for agricultural ]Mirj)o.ses consists in dividing 
the far*m into suitable fields by fences or hedgo.s, 
in draining the land, in making a suitable road 
to connect the farm wutli the jmlilic higliw’ay, 
and in ])roviding a dwelling-liou.se and cottages 
for labourers, together with th<‘ necessaiy 
stables, cowhouses and cattle-sheds, barns, gran- 
ai les, cart-.sheds, anil piggeries The co.st of all 
this rejireseiits the ‘landlord’s capital’, the 
money invested in making the bai’e .soil avaiil- 
able for agricultui'al puifioses. This ‘capital’ 
IS, on the wdiole, in an exceedingly dui’able 
form, but it is still subject to constant deprecia¬ 
tion, and inquires constant outlay in order to 
keep it in a profit-making condition. In speak¬ 
ing, therefore, of the rent of a holding, it is 
important to remember that the cost of repair's 
and a fair interest on the money oi'iginally laid 


out must be deducted before wc arrive at any 
payment for the land itself. 

It IS obvious that the immense diversity in 
the si/.e of farms throughout Clreat Jhitain, and 
in their equipment as regalds buildings, &c., 
makes it diflicult to arrive at any average figure 
which can be used as an estimate of the land¬ 
lord’s capital. That it reaches a very substan¬ 
tial amount is evident when we considei the 
lir.st cost of erecting the buildings on an ordi¬ 
nary far-rii, and of hedging, ditching, diainage, 
and road-making. Articles dealing with each 
of the.se items w'lll be found elsewliere, but it 
will be useful to give some general indication of 
the average cost. 

In 1860 a w’ell-known authority, Mr. Bailey 
Denton, put the cost of erecting farmhouses and 
buildings at about X‘4, lO.s- per ai're on 1000-ac. 
farms and upw’ards, i;6 per acre on mixed farms 
of .')(>() to KKX) ac , and £1 per acre on farms of 
200 to 500 ac. 

In recent years the less pro.sperous condition 
of agr'icultiire has led to the employment of 
cheaper, thougli probably le.ss durable rnateriaks, 
and the avcr'fige cost has shown a tendeniy to 
dccr(‘a.se I\)r instance, Mr. Torn Bright, in his 
Agricultural Surveyor’s Handbook, estimates 
that under the more economical systeims of farm 
management of the present day the cost would 
be a.s tollow’s.— 


Approximate 
Size of 
Holding 

CoHt of 
Kaniihouso 

I’oBt of Farm 
lluildingB. 

Approximate 
Cost pel 

A<*re 

Acres 

£ 

£ 

£ 

£ 

£ 

s 

£ s 

40 

ISO to 

250 

150 to 

220 

8 

0 to 11 10 

100 

3<K) „ 

3.50 

2.50 ,, 

3(H) 

.5 

10 „ 

0 10 

1.50 

400 ,, 

4.50 

;-MK> „ 

4(H) 

4 

1.5 „ 

.5 15 

220 

450 ,, 

,5.50 

4CHI „ 

.5(H) 

4 

0 ,, 

5 0 

375 

.5.50 „ 

().50 

.5(K> ,, 

().^)0 

3 

0 ,, 

3 10 


7(M1 ,, 

8(H> 

7«H> „ 

10(H) 

3 

0 ,, 

3 15 

6.^)0 

80t» „ 

KHHl 

lUHH) ,, 

I 

12(H) 

3 

0 „ 

3 15 


This is exclusive of cottages, of w’liich one or 
more niii.st be allowed for every ]CX)ac. of land, 
which 18 equal in the case of the larger fai'iiis to 
an addition of about £2 or £2, lO.i per acre. 

In many cases the cost of buildmgs given in 
the above estimate might easily be exceeded. 
For instance, Mr James ('obbari of lladdo 
llou.se Estate Office, Aln-rdeen, in a recent lec- 
lui'e on the history and construction of farm 
building.s, gave e.stimates of the cost of build¬ 
ings in the north of Scotland on holdings of 
vai ions sizes as follows - .a holding of 5 ac . 
dwelling-house contairiing kitchen, tw'o bed- 
room.s, .scullery, and milk cellar, ill33, .steading* 
barn for .straw and turni])s, byre for one cow, 
one stiik, and one calf, £47, making a total of 
about £180, or £36 per acre. For a holding of 
10 ac . dwelling-house, containing kitchen, two 
bedrooms, scullery, and milk cellar, £133; stead¬ 
ing, barn for sti'aw, bar'ii for tw’o cow’s, tw’o stir*ks, 
and two calves, and small place for turnips, £60; 
making a total of £193, or about £19 per acre. 

For a holding of 20 ac., a dwelling-house 
containing a kitchen, two bedrooms, milk cellar, 
and scullery on the ground floor, and two bed¬ 
rooms upstairs is usually required, and this may 



94 Capital 


cost ^£150, The farm accommodation would I 
include barn, byre for nuie or ten cattle, turnip | 
shed, stable for two boi ses, cart-shed, &c , costing | 
i^lhO, making a total of X300, oi £15 per acre j 
For a 50-ac. bolding, Air. Cobban puts the | 
aveiage price of tin* dwelling-house at £ 210 , | 
and this would contain kitchen, ])«irl(mr, bed- j 
rcKUJi, milk eellai, and sen 1 lei \ on tin* ground ' 
floor, with two beilroonis ii})staiis The farm 
offices in this cast* consist of a b.iiii, a byre for 
twenty cattle, turiiij) shed, stable for three 
lu»rses, marrs apartment, cait-shed, and small 
iinplein(*nt bouse The average cost of this 
steading would be £.‘104, making a total of 
£514, or about £10 per acre. 

For a 100 -ac. place, the cost, of the dwelling- 
boiist may be jmt at £275, winch would allow’ 
for a somewhat larger house than tlie loregoing, 
with perhaps an extra loom Tlie farm buihl- 
ings wouhl provide foi, say, 30 he.id of cattle, | 
and cost about £480; making a Ujtal of £755, or 
alxuit £7, lO.s* pel aeie 

Wlien wa* come to a 300-ae farm, a good de.il 
more* money must be spent than is re(jlined for 
tlies(" sniallei places The dwt‘lliijg-l)ouse, for 
instance, must be a substantial election, with 
peiha])s thiee sitting-rooms and a kitdieii, and ' 
ii\(‘ or six bediooms ujistairs A deal of lati¬ 
tude IS ]>ossible lieu*, but the cost may run uj) 
to £500. The steading w’ould, of eouise, diflei 
according to eircumstances Jn Mi Cobban’s 
estimate*, aceomniodation is piovided for lOO 
head of cattle and ample stabling, wdnch would 
cost £1020. 'I'his w'oulcl make a total of £1580, j 
or about £5, 5.s’ ]jer acre On a 50()-ac faim the | 
total cost would lie pi o]K)rtionatc‘ly inei eased to 
£2700, the rate* [)c*i acre^ lemaining about the 
same. Tli(*se two latter hguivs, liowevei, eo\ei 
accommodation for a eoiisideialile beatl ol sto< k, 
soinewliat in excess, peihajis, of what i-^ to be 
found on many faims of that si/>e 

If W'C now ap})ly the.se* vaiious estimates to 
the figures wdiieh are a\ail.ible of the cbsti ibu- 
tion of farms according to si/c in Oreat Hiitain, 
it seems jirobable that the aver.ige ea]iital in¬ 
vested in farmhouses and buildings, iiu;ludiiig 
cottages, on lioldings of 5 ac. and abov’e, is alioiit 
£7 per acre. 

liiit not only has a liouse and lionn'stead to 
be jirovided, but allow^ance must l)e made* bu* 
fencing, diainage, road - m.ikiiig, and wat(‘i 
supply. Accoiding to a leceiit (*stimat<* ('ri.iiis 
Surveyors’ Inst, vol. xl, })ait viii) tin* cost 
of fencing, gates, and ]josts on a 2 ()-ae. liolding 
ixmies to £77, and on a 50-ac liolding to £154, 
while w’ater siij^ily, diainagc, and load-makmg 
on the same aiea would absoib £53 and £75 le 
speetively. The largei the area the smallei the 
proportionate cost, but diainage wdiere it is 
carried out can seldom cost much Jess tlian £5 
an acre. 

Allowing foi the fact that only a projxntioii 
of the total land in the country has recpnrecl 
draining, w’e may peiha])s ])ut llie average cost 
at £3, 10 . 1 . an aen*. Fencing will probably add 
another 20s. to this estimate*, while the expen- j 
sive business of road-making, wdiieb costs £350 | 
a mile, demands an allowance of 10.i per acre, i 
so that without buildings the capital expjendi- | 


ture, taking the average of a number of farms 
of mixed sizes, can rarely come to mucli less 
tlian £5 an acre. On this general basis the 
following estimate of landloid’s capital may be 
regarded as broadly’ apjilicable to ordinary farm 
holdings in (beat Britain - 

Diainage and fencing Jt)4 10 0 

Koads 0 10 0 

Biiikhngs including cottages and 

water sujiidy 7 0 0 

'J’otal £12 0 0 

A veiy int(‘resting proof of the suhstantial 
acciii'acy of th(‘s<* figui-es is atrorch'd by taking 
some ])aiticulais vvhicli arc available* of tlie 
actual cost inclined in con veiling .some mixed 
forest land on the Orown c‘states into cultivated 
land These ligiiies w’cie supplied 1 y Mi*, .lohri 
(‘lutton in a ]){»j>er le.id by him before the Sur¬ 
veyors’ InstitulioM, and are not estimates but 
a( lual lesults, obtained some years ago by the 
disafhuest.ition of jiorlions of the loyal forests 
of Hainault in Ess(*x, Whielnvood in Oxford, 
Whittlebiiiy in North.impton, and l>elameri* in 
(Iieshiic The land w’as more c»r less lieavily 
tmdu'red, .ind tin* ie<<‘ipts fiom the .s.ilc of 
wood icjne.s(‘nted a substantial contribution 
towai (Is tin* ( ost of the (onvci sioii, and also ])aid 
loi the (ost of public highways, l(‘gal (‘xjienses, 
and some fern mg The liguies arc* as follows - — 



Hill- 

W llK ll 

W hittle- 

Dela- 


iianlt, 

0(»dd 

bur>, 

inert', 



.U)0> IK 

joo ac 

ac 


i*- 

jL 

* 

£ 

(’Ic.inng and grubbing 

18,730 

b,233 

1,714 

0,214 

Alai hug 




10,151 

1 naming 

22,018 

520 

1,002 

1,117 

I ciicing 

- 

i,*)0<; 

220 

1,307 

I'arin loads 

1,123 ! 

811 


804 

Dana buildings and | 
cottages f 

r»,07o 

14,337 

2,014 

11,377 

AIisctllaneoUH 

8.30 

-- 




58,377 

2,3,407 

5,5.50 

1 1«5,750 

Keceijd.s from timlx'r 

55,000 

14,080 

,5,8fM) 

j 17,81.5 


The t(»tal cost of tin* con\(*rsion, tht*)‘efoi(% 
W'as £131,084, tow’ards wlia h the tiinlier con¬ 
tributed £!J2,()!)5. ''J’lie t harg(‘s for felling, cleai- 
ing, and grubbing the land, and also marling, 
may be jait against the n-ccijits for timber. 

I Tile total area affected was about 0079 ac , and 

I the sum expcndt*d was — 

I Per Acre 


Dunnage and fencing 

£20,280 

£4 

8 

0 

luirm buildings 
lioada and otlier ex- 

, 4.5,708 

a 

17 

0 

1>0I1HC8 

3,001 

0 

11 

0 


£78,742 

£11 

10 

0 


Tliere were about thirteen farms and some 
small holdings, 'i'ln* farms w’ere mostly arable, 
and vailed a good deal in size. Only a little 
over one-thii(l of the land reepnred diaining, 
while the cost of f(*iicmg was partly charged 

1 Part (.f this area was already cultivated niul provided with 
buildings n Included with draining 
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against the timber. Owing to tlie character of 
the land, the cost of draining, however, so far 
as it was done, was above the average. The 
farms were well provided with buildings and 
cottages, and Mr. Clutton observes that tin* 
cost of building from various causes was some¬ 
what high. The charge for roads, on the other 
hand, is low, as they are exclusively occupation 
roads, the expense of making })ul)lic loads to 
serve the estates being }>ut against the timber 
Heie we have .an actual I'xample of the first 
cost ol ‘making’ a numhei of f.arnis in England, 
which IS the moie iiiipoitant because su(‘h c.ises 
but rarely occur, and it will be seen that the 
average is a triHe under i/'12 pel acre. The cost 
at the present tune would probably be a little 
les.s, hut against this may be ])ut tin* fact that 
the holdings weie somewhat huge in si/e 

Another estimate of the l.indlord’s capital 
which may be quoted, was that made by Mr 
Elias E Sipiaiey in the Journal of the Royal 
Agricultural Soiuety foi 187H 'J’his indudes 
four dilleiciit kinds of farms, as follows — 

Cost of Jii ilolvus, (.’ottujes, Srrria, 

DuAINAUK (WHEKK NLChSSAlU), JtUADS \M) 

Ffncinu 

l*ci Aon 

On u «lairy hvini of 2(K) uc , mostly 

]>ustuie £40.70 £20 .7 0 

On a mixed arable and juistuie 

fann of oUO ac 7000 10 0 0 

On a mixed ni)land, urabh' and 

pasture faun of 1000 ac 77,70 7 7 0 

On a i^Nuin^ farm of 700 ac (with¬ 
out diainage) 2(5(K) 7 10 0 j 

The mean of these (‘stiniale> also lies some¬ 
where between £11 and £12 pel .icri* 

When the fai'rn has been piepaied for culti¬ 
vation and eipiipjied with tin* iieiessary build¬ 
ings, the landloid is still c.illed upon, year in 
and year out, to ex]ieml mon(‘y in its iiicUiiten- 
ance, or, in other woids, to protect his (apit.il 
ag.ainst undue deteiloiation, and to piovide a 
sinking fund foi its gradual re})lacenient as the 
houses and buildings become worn out or neetl 
to be rejilaced by othcis nnue adapted to .iltcicd 
leipiirements The main annual outlay is nalu- 


The average expenditure was 26 per (;ent of 
the gross rent, and this is exclusive of the cost 
of management, and nii.scellaneous exjamses, 
whicli on an estate frequently run up to a con- 
sideiable sum. 

On tlie lai‘ge estates of the Ecclesiastical 
(’ommission tlie repairs only fall in part on 
the (.‘oiiiiiiission, but the cost on an aiea of 
257,00(J ac aiiKUinted on the average to £62,400 
per annum for tht‘ thirteen y(‘ais (1880-02), 

! or just about .7.s. ])er acre, and on certain of the 
I (Mown Estates from 1888- 03 there was an ex- 
I ])endituie of £7700 jier annum on 30,200 ac., 
which wais somewhat less than o-s per acre 

From this it would seem that the cost of the 
nece.ssaiy lejiairs and inqiroveiiients I'cijUired 
to maintain a farm as a going concern jirobably 
avei,ige not less than o-s- ])er annum ]>er acie. 

I In ailditioii, interest must be legaided as 
; chaige.ible on the cajiit.il, which, at say^ 3A per 
; cent on £12, would amount to 8s br/ ])er annum. 

' It will, of coLiise, be undeistood that in .sjjcak- 
I ing of the cajutal in\ested in tin* land, 1‘eference 
■ is mad(‘ sohdy to the aveiage sum whuh the 
I pK^vision of draiiiagt*, feiu ing, gates, roads, ami 
I luiildings w'ould cost to sup})ly\ The capital 
1 inv(‘st<‘d in land when ])iiuh.ising it represents 
.ill thus, .mil .ilso a payment for the ‘eeoiioiiiie 
, lent’ whuh it may be expected to jirodnee, as 
' w<‘ll as in many (as(‘s a p.iymcnt for amenities 
.ipjiei taming to its jiossession [u. j t | 

t Capital, Tenant’s. —Capital is the stock- 
j in-tiade—the wealtli neees.saiy for carrying on 
a business, without wliudi, or by the diminution 
of winch, it must eitlici be lelmquisheii oi cui- 
taiied To live on lapital means entering upon 
a downward cours(‘, wdnlt', on the othci hand, 
j as long as the cajntal remains intact, no seiions 
I loss can accrue to its possessor, llcvenne is tlie 
legitimate otfs]>nng of cajutal, and the two must 
always lie viewed sepalalely in any statement 
as t(» tlie hnaneial .soundness of a business It 
is tru(‘ that eajut.il m.iy be inercased out of 
ie\enue, but this (uily means an ajijiortionment 
of jiiolits towaids the extension of the business, 
<u for piir])oses of keejung up the capital value 
of the existing plant. Capital is iieiishabl®, 


rally on rejiairs, wdiile ]iea\ v oce.isioiial outlay’ 
is required for new diainage, fencing, and g.ites, 
and for the restoration and itduiilding of liou.ses 
and slieds, oi the provision of new’ ones It 
would be a diHicult tiling to make «aiiv estimate 
of tlie average outlay for these puijioses, but 
statements referi iiig to a number of large e.states 
have been publi.shed by the Royal (’oiiimi.ssion 
on Agriculture, which show foi a peiiod of 
tw'enty years the .ictiial expenditure on lepaiis 
ami permanent improvements over an aiea of 
about 240,000 acies, as follow’.s* — 


War 

Average Area 

(X)st of liepairH 
and PeiiiiaiKMit 

Average 

Kxpendi- 

Aert's 

JniprovfiiKMits 

1 ture 



per Aiiniuii 

per Aero. 


£ 

£ 

X. f/ 

1872 7(5 

240,000 

9(5,404 

8 0 

1877 81 

247,000 

9.7,401 

7 9 

1882-8(5 

230,000 

89,227 

7 6 

1887-Ul 

236,000 

63,998 

.7 6 


and in many east's eminently so. Take, for 
example, the im]>lements, the food, or the h()rse.s 
employ t'd on a farm They’ all eithei’ wear out 
OI .lie c«»nsumed So also the engines, ladling 
stock, and permanent w’av of a lailway. The 
nioie eneigetie the management the more 
lapidly do they deteriorate, so that capital (al¬ 
though fixed, or inerea.sing, in value) neeessaiily 
waste.s, Ol may be said to be in a state of dux. 
To atteinjit to jiieserve capital by limiting its 
use IS contrary to good business traditions, and 
jirobably the most profitable busiiie.sses are 
airompanied with a constant replacement of 
capital (’apital does not only exist in the form 
of plant, or appliances foi- carrying on the busi¬ 
ness, but also in many invisible and intangible 
forms, some of which are extremely sensitive, 
and wither away on the least breath of panic. 
This view of capital bears upon socialistic ideas 
of seizing upon capital for the common good. 
Much of it would inevitably elude the grasp. 
The value of capital depends ufioii the revenue 
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which it is capable of producing, and rcvemu* 
again depends upon skill, reputation, ixuvsonal 
energy, and other (jualities, without winch the 
capital value of a business would be reduced to a 
break-up price. This is eminently true of manu¬ 
factures which ar e made profitable by agencies 
that cannot be valued on a monetary scale. 

In agi icultui (‘, the live and dead sto(‘k wdiich 
stand as the farmei’s capital are, it is true, 
always saleable at cuiiont prices. Still, there is 
a value in farming capital of a similar character 
to the above, whenever reputation has been 
achieved; and it is clear tliat live stock, for 
example, whicli may be worth liundreds of 
pounds per unit in the liands of the breeder, 
sensibly detei'iorates in value as soon as it passes 
into the hands of those who have not the coii- 
ne( tioii foi disposing of it, or the skill for main- 
Uiining its condition, or for ti-ansmitting its 
properties to its descendants, harming capital 
in many cases owes its value to its pt>sse.ss«)r, 
and a 10()-guinea bull, bought from a noted held, 
ciiiinot be valued at anything like tlie same 
amount after it finds its way into an ordinary 
sto( k of dairy cows ()ther instances of a similar 
nature might be gi\en, in older to show tliat 
capital value de|X'nds ujioii the revenue which 
it IS able to yield, under certain ciicumstances 
In dealing with farming capital it is the 
object of the writer to treat only of that re- 
(juired foi' the occupation of the land The soil, 
the buildings, tlie roads, and fences, &c., are the 
rojieity of the landloid, and have sometimes 
ecu termed hxed cajutal. Still, it must be 
allowed that many portions of the tenant’s capi¬ 
tal may be projieily termed ‘fixed’, while otheis 
are of a fluctuating chaiacter, and some items 
aie of a doubtful nature as to whether they are 
to be considered as capital, oi as tlie result of 
processes of cajutal. The grain giown upon tlie 
fairn is jiart of tin* revenue of the farmer, as 
much so as the milk yielded by his cows, or the 
w'ool and lambs produced by his fhxk. Tliey 
repr(*sent capital without being cajutal; <>ther- 
w'is(‘ their sale would dimmish the farmei’s 
stock-in-trade, whicIi is not ti ue 'Phe labour, 
food, manuies, and othei outlavs, siu h as lent, 
reijuired foi the full dcvi^lojuiient of the juo- 
duce, are cajntal. So also aie the flocks oi heids 
re(jHired foi the breeding of young stock. The 
man who sells his lambs in the autumn does not 
infringe ujxui his cajutal, but he who loweis his 
stock of cows oi of ewes undoubt(*dly does so 
The most jiractical way of deciding as to what 
is cajutal and what is levxuiue, is to ask what 
items are necessaiy for cairying on and keejung 
uj) the value of tin* stoi k of the faimThis ques¬ 
tion IS best arisweied by considenng the outlay, 
iindei various headings, necessaiy for entciing 
ujion a holding and for carrying on the woik of 
the faim until the stage of fruition is reached. 
It also should include suflicient money for main- 
taiiiing the farmer and his family, and for the 
jiayment of rent, i*ates, and trade bills. It 
should also provide for labour, both hor.se and 
manual, jmrcha.sed food, manures, and .seed, as 
well as for other items almost too numerous to 
Hjiecify, necessary for the giowth of live stock 
and the securing and marketing of crojxs. That 


then* should be a reserve fund for losses among 
stock, or on account of di.sapjiointments with 
regard to crojis, is eijually evident, and when all 
the.se items are considered it will be semi that 
the amount of cajutal must be considerable. 

The que.stion of capital is further complicated 
by the fact that a faim begins to throw’^ in 
money almost immediately it is entered ujxui. 
There will be dairy jiroduce, eggs, or young 
jugs for sale, and long bcfoie the first year has 
exjiired there will be wool, lambs, calve.s, and 
a secured croji of corn. These .sales during the 
first year of tenancy ought to be deducted from 
the total sum exjx'iided, before a just estimate 
can be arrived at as to the actual capital in¬ 
vested, and this is the jilan on which it is now 
int(‘nded to jjroceed. 

The v'^alnation of standing crops, tillages, 
tenant’s fixtuies, unexhausted residues of man¬ 
ure's, feedingstufl's, &;c., are included in the 
cajutal sum, but the amounts realized, either 
immediately after entry, oi during the fir.st 
ye'ar, will be deducted as already oxj^lained. 
The claims of the outgoing tenant for labour, 
and foi any exjx*nditur(^ whi(*h wull benefit his 
succe.s.sor, are essentially cajutal, and wull al- 
w'ays ajjpear to the ciedit of the tenant whether 
he remains or (juits The v'aluation need not 
nece.s.sai ily include the corn crojxs, but as a 
matter of convenience it is as w'ell to take 
them ovei and j)ay for them ovxr an extended 
jieiiod of .say three, six, or nine months 

Tune of Entry —Tht* amount of actual caju¬ 
tal requiied at Lady Day is le.ss than at Michael- 
imus The first half-y(*ar’s rent in a Lady Day 
entry is, foi examjih*, jiaid out of farm ju(»duce 
instead of out of cajutal, and the period between 
entry and fruition is abridged. The tillages 
aie heaviei, it is true, as they include the labour, 
seed, and .sowing of wheat and .sjiring torn. The 
two terms vary considerably, but for our jire.seiit 
juiipose w'e juefei to take a Michaelmas entry 
Tlie various headings wfliich form the cajutal 
sum may be summaii/.c'd as follows*— 

(«) rayiixuits to outgoing tcuiant 

(/>) IIoiscH and livt* stock 

(<) Iinjtleinciits, including liarness and tools 

{d) Seed 

{(■) Manures juii chased 
( ;) FcxhIs jmrehased. 

(f/) Trade i)il]s and unavoidable exiien.ses. 

[h) lient, rates, and taxes. 

(«) Labour 
(/) Maintenance 

The fiist nine items must be regarded as 
cajutal cxjiendituie, but the last may be left 
out of calculation, as it is n(>t always nt'cessary. 
If, for insLinct!, the* tenant is already estal)- 
li.shed, and meicdy takers on an additional farm, 
he will not include* maintenance in his calcu¬ 
lations It, howevei, deserve^s mention, as a 
m*w beginner must set uj) house and live for 
.some months out of his mc*ans, and jxi.ssibly out 
of his cajxuil W(‘ .shall now jiroceed to give an 
ajijiroximate idea as to the* amount required for 
each Hcxtion, and in order to do this it is neces¬ 
sary to fix UJXUI a definite area, style of farming, 
jn*oj)ortion of arable land, and character of the 
soil. Five hundred acres, 400 of which is arable 
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land and 100 ac. permanent pasture, all of fair 
(juality, and capable of bein^f ploughed with 
two horses, has always been a favourite ex¬ 
ample. It is large enough foi the employment 
of expensive imjilements, and may be doubled 
without interfering with the general scale in 
respect of outlay. A larger proportion of grass 
would be an imurovement, but any calculation 
may be correcteu according to the vaiying pio- 
poi'tion of grass and arable land So far as the 
amount of capital required jier acre is (oncerned, 
it is doubtful whether grass or arable land re¬ 


quires tlie moie money for stocking, as so much 
depends upon the diaiacter and (juality of the 
live stock purchased. 

Paymenta to Outgoing Tenant .— Tillages .— 
Tliese include all the cultivations and dressings 
required foi’ carrying on the farm up to the 
date of the tiansfer. If, for convenience, the 
aiable land is siqqiosed to be cultivated on a 
fcmr-course principle, the tillages will come under 
the following heads, and the remaining payments 
to the outgoer may be represented by figures of 
an approximate but leasonable amount:— 


£ f. <i £, s (i 

100 ac of younj; seeds, and sowing of liic same at liis jier acre Im 0 0 

100 ,, untouched stu])hles 0 0 0 

100 ,, growing roots, tillages, valued at 10s j>er acre . JtoO 0 0 

tK) ,, old seeds already dunged for wheat, at 10s per acre IlO 0 0 

40 ,, seeds untouclied 0 0 0 

400 ac ll'i 0 0 

200 ac of straw, at 14.f. ])er acie ] 10 0 0 

100 ,, clover hay, at 1*4 ]tei acie 4(K> 0 0 

20 ,, ohl field hay, at 11 jkt acre SO 0 0 

('omi»ensation allowed for luirchased food e\pemle»l dunng last two jears P»o ii 0 

,, ,, ,, liming, chalking, k.c , dunng leceiit jears '»() 0 0 

Sundry tenant’s fixtures taken over ;C> 0 0 

I’otal amount j»aid to outgoing tenant 1300 0 0 


Hqi irMiNi. 


Jlnrses- 12 liorses (G two-horse teams) at £.*10 

420 

0 

0 

1 odd horse 


0 

(1 

1 nag horse 

20 

0 

(1 

Lite Slocl —40() ewes at .00s 

1<|( Ml 

0 

II 

GU cows at £17 

1U2<I 

0 

0 

1 bull 

4i» 

u 

0 

1 joung bull 

20 

II 

■1 

4 blood sows at £3 

12 

0 

II 

1‘oultry 

20 

0 

0 


Total In« stot k 

as j»er list 


(TUUFVT Kxi’KNhhS lU KIM. TiKst Yi AK 


Set 

d for 

100 

ac of wheat, at 12' jieracie 

(.0 

0 

0 



100 

,, spring coin, at 12' jk“i acie 

(.0 

0 

0 



100 

,, clovei, at 12' j.ei .icn* 

(.0 

0 

0 



20 

,, Xetches, at 10' pei acie 

10 

0 

0 



20 

,, i\e, , at 12' pel acre 

12 

0 

0 



10 

,, mangel, at 3* ixt pei acri* 

1 

1.0 

0 



80 

,, loots, at 2.' pel acie 

S 

0 

0 

S( ts foi 

10 

,, jiotatoes, at £3 j.ei acie 

30 

0 

0 




Total seed and stts 





imus 

1)10 ( 

lut'>e(i for — 





00 ac of 

roots (sui.eii.hosi.hate), at 10* j.cr acre 

4.0 

0 

0 


10 

,, potatoes, at £1, Os, per acre 

12 

10 

0 


Foods purchabed (cakt*, kc ) .‘lOO o 0 

'J’otal foods and manure 

including —Coal, 1*10; oil, £4; machine oil, £1, sheep dip, £3, blacksmith, 
£32; veteiinary surgeon, £0; insurance, £20, timhei, £10, beci (occasional), £3; 
wheat-dressing, £1 ; market exitense, £(», commission, stami>s, ^c , £0, gaideii seeds, 
£.‘1; castiatiiig, £3; unfoieseen, £10 
Rent, £1 j>er acre, rates and taxes. Os ]»er acie o\er .0(K) acies 
Laboui taken at 27*. i'ul per acre over .000 acres 


2002 0 0 

135G 10 0 


240 10 0 


307 10 0 


124 0 0 
(>20 0 0 
f)H7 10 0 


Si MMAin 

I’ayrnents to outgoing tenant 

Horses, sheep, cattle, jugs, and iKUiltry 

Irnideinents 

Seed and sets dunng first year 
Manures and foods ]turchased 
Trade hills 

Rent, rates, and taxes 
Labour during first year 


1.3U0 U 0 
2002 0 0 
I.’IOG lU U 

241. 10 0 
307 10 0 
124 0 0 
(.20 0 0 
087 10 0 


0248 10 0 


2040 15 0 
7280 5 0 


VOL HI 


Total expenditure during the first year 


37 
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Im})lemcnt8 — In estimating the cost of im- engine, they are not part of the tenant’s capital, 
plemcnts, the most a[)pioved metliod is to but they are nevertheless included in the fol- 
assumc them to be ])iiivhased new. Second- lowing schedules. 

hand implements may be picked up cheap, but The following implements are necessary, and 
the amount of depi’cciation and I'epair is then care lias been taken to keep the list within bounds, 
a serious, but incalculable, amount. It is not The number of teams regulates that of tillage 
nccessaiy in these days to ]nirchase a thresh- implements, and if we assume single ploughs, 
ing machine and jioitable engine, as they can six will lie reipiiied. l)ouble-furrow ploughs 
be lured In the case of hxed macliineiy and would naturally alter tins particular item. 


List ok 1 .mpli:mknts, with Aituoximate Pricks, for a Farm containing 400 ac Ararlk 

AND 100 AC OF l‘ASTURK AND MkADOW 


\lla()f Iinplcnients — 

£ 

s 

d. 

0 jdoughs at t‘4 

24 

0 

0 

2 8ct8 of heavy harrows at i!5 

10 

0 

0 

3 ,, seed liauow.>i at JL*4, ]0< 

13 

10 

0 

2 ,, chain hai rows at £4, 10s 

0 

0 

0 

1 spring-tooth or other good cultivator 

12 

0 

0 

1 ring rolh‘r, 20 iii diametei 

1 four-horse jdain roller, four-cylinder, 20 ni 

12 

0 

0 

14 

0 

0 

1 two-horse rollei 

8 

0 

0 

1 light wood roller 

2 

10 

0 

I potato and double mouldlioard plough 

4 

It) 

0 


Soicifif/ and Ilormy Jmplfmeut'i — 

1 corn <lnll 

1 root drill, litte<l for howing supe 

1 broa<lcast so\Mng niai'lnnc 

2 grass seed banows at LJ?, 15s. 

2 horse hues at £7 
2 smgle-hoise scufller.s at 5 ()a’ 

tSecui tu<f Cl ops — 

2 self-bindcTb or harvesters at £il5 
2 grass cutters at i'lH 
2 hoist* rakes ui JL‘12 
r> wagons at i!.'{0 
6 cai in at 1*12 
2 watei carts at 1*15 

Pifpatnttj C)f>ps f(ji‘ Mtukti - 

1 threshing machine 
1 eight-hors<' pow»T portable engiii 

1 elevator or stacker 

2 winnowing machines, tit and 1*1! 

1 barley screen 

1 weighing machine and weights 
50 sacks at Is 

Lxvf Slock 

2 shee]) turnij) cutters at 1*5 
1 Hentall j»u]]>er 
1 jKiwer chaff cutter 
1 jiower oil-cakt* bleaker 
1 power gust null 
Dairy utensils estimated at 1*50 
Hariu'ss estimated as 12 sets at 1*4 
Shee]> tiouglis and liunlles 
Shepheid’s liouse on wheels 

Thu/* - Including ajiades, shovels, forks, scythes, jirongs, crowbars, barn shovels, hushel 
measuies, io])es, cow' eli.iins, heail-stalls, sieves, besoms, brusfies, eondis, buckets, 
rakes, liay knives, muck sciap<*is, boes, pickaxe, mattock, f»anow\s, sack Isirrows, 
laddeis, bull stick, ilrenehiiig boin, &c. . . .50 0 0 

1250 10 0 

The above list is not (i\(*cshivc, and miglit have the sum rccpiired, but rather as showing how 
been Icngthcm'd by tin* addition of many in- this cmisidciablc sum may be accounted for. 
stniments now iccomiiicndod, .such as steaming Wc have now airivcd at a figure induding 
apparatus, weighbridge, swatli tinner, hay all the items for winch outlay is re(juired during 
tedder, &c Th(^ impli'iiients named could the fir.st >car, nam(*ly, X728y, 5 a., and we shall 
scarcely in any case In* dispensed wuth, and next endeavour to ascertain to what extent it 
hence the sum of id35(), lO.f is put down actually icprcsents capital. 

against implements, not as exactly lepresenting Siinm in Reduction oj 6Vo.s.s Expenditure re- 


10 0 0 
2 10 0 
40 0 0 
12 0 0 
20 0 0 
.50 0 0 

48 0 0 
20 0 0 
20 0 0 


28 0 0 

rphosphate dry 28 0 0 

12 0 0 
7 10 0 
14 0 0 
:> 0 0 


70 0 0 
20 0 0 
24 0 0 
180 0 0 
72 0 0 
20 0 0 


125 0 0 
210 0 0 
40 0 0 
20 0 0 
10 0 0 
2 10 0 
2 10 0 
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ceived during the First Year .—The following 
recci])ts will be available as a set-off against 
the above inevitable outlay.— 


Wool fiorn 3H0 ewes at S'!. ]ier fleece 
I’roceeds of sale of 100 draft ewes at 453 
„ „ 100 lambs at 453. 

„ „ 100 „ 385 

„ 100 „ 32s. 

I'l'he remaining lambs go into flock.] 
Produce of 50 cows at PIG each 
,, 4 breeding sows 

,, poultry 

,, 10 ac. of )>otatoeH 

,, 100 ,, wheat at 17 l»er luire 

(leas seed) 

,, 1(K) ,, sj)ring corn at £G (leas 

seed and horse corn) 


£ s. d 
94 0 0 
225 0 0 
22.5 0 0 
190 0 0 
IGO 0 0 

800 0 0 
20 0 0 
.50 0 0 
200 0 0 

(i40 0 0 

4.‘{0 0 0 


30;{4 0 0 


Dejyreciation of Capital during tfie Year .— 
Although there need be no actual depreciation, 
there luu.st have been replacements of (ows 
and horses, wear and ttnir of implements, and 
other losses, which must be rephw ed, and these 
aie usually represented by 10 pir cent on the 
original value. They must be made good, and 
the following sums ai-e set aside for the pur- 
]x»se 

Hid 

Depreciation u|)on P415 of horae stock at 

10 ]»er cent 41 10 0 

,, 1*1020 of cow stock at 

10 per cent 102 0 0 

,, U13.5G of implements at 

10 j»er cent l.‘k5 10 0 

279 0 0 

Ther(‘ should be no deterioration in sheep (le- 
plm ed out of lamlis), tillages, liav, or stiaw, 
and these items will stand at their original 
value at the end of the first year 


Summary 

The net capital, irrespective of cost of living 
or maintenance of tlie fanner, will be repr(‘- 
sented by the following statement. t’a]>ital 
spent on claims of outgoing tenant, live st(K-k, 
impU'meiits, and depi*e( ration of sto(‘k,the 
CUT rent expenses of tlie first year, minus the ju’o- 
cccds of the first yc.ir A])])lyiiig this formula 
to the case in jioint, w'e find 

£ 3 (1 

(*aj)ital cxpcndituTc at outset 5248 10 O 

K\p(‘nses duimg the first yejir 2010 1.5 0 

7289 5 0 

D('j)reci!ition of stock during th(‘ first year 279 0 0 


75(kS .5 0 

Less procet'da from the fann during the 

fiist ye.ir 0 0 


Net expenses repicsentmg the ca]>ital 4.534 5 0 


Farmers Mandenance.— X‘466, 15.s. i« al¬ 
lowed for maintenance, we ariive at the tradi¬ 
tional XTO per acr*e suppo.sed to represent the 
eapital lequircd for entering upon a farm; but 
tliis must be allowed to be a meagre estimate, 
leaving the oeciipier exposed to the risks of bad 
seasons and diseases among live .stock For a 
man to invest his w'hole capital in an occupa¬ 


tion of 500 ac. of land would seem scarcely 
wise, and hence some reserve of capital and 
.some independent sources of income appear to 
he necessary. 

'J'he above is a fair representation of what 
may’ be expended u[)on such a farm as has been 
taken for an example, but it is evident that 
high - class Imrse.s, cattle, and sheep, and an 
ecpiipment comprising novel appliances, might 
easily absorb double the amount arrived at 

The Variations in Amount of Capital .—Jt 
IS evident that tlie amount of capital must 
vary enormously with the nature of the farm. 
Tliei-e is no compari.son between stocking a 
Highland sheep run, where the number of 
acres per slieep is the unit, and a farm in 
whi(di the number of slieep per acre is to 
be considen^d. Again, the above calculations 
w'ould be entirely iiiadeijuate on farms where 
hop.s, flint, and market-gardening are inter- 
.speised with corn and ordinal y live stock. It 
would be impossible within our prescribed 
limits t^> give eases T)f farms of various char¬ 
acter ; hut with the above outline before Iiim, 
any enquirei can fill in the items upon the same 
geneial principle He must provide for a settle¬ 
ment with the outgoer, for tne purchase of live 
.ind dead stoik, for seeding and manuring his 
land, maintaining his animals and paying his 
[ labourers for one year; and he may deduct his 
let urns during the same peiiod, as a set-off, in 
lelnd of the sum needed. 

Capital in Comparison iritii Revenue.—One. of 
the most obvious fads in fanning is the small¬ 
ness of the levemie in eompaiison with the 
ia]ntal invested In most, businesses the ‘turn- 
ovei ’ IS many times gi-eater than tlie eapital. 
If we tak(' meichants, dealers, or shopkeepers 
as examples, a few hundr(‘ds expended iqion 
goods or chattels in order to start business 
m.iy result in a yi'aily turnover of many tlioii- 
saiids Most buHinesses would be declared to 
be gros.sly over-(.ipiLalled if the yearly revenue 
did not .seveial tiimss exee(‘d the amount in¬ 
vested , but in faiming the yeaily revenue falls 
fai short of it The leason of this great difference 
is that the genuine farmer pioduees a crop only 
once a year, w-liereas the dealer may turn over 
his capital as many tunes as lie wishes or can 
negotiate sal(‘s foi H(‘ may lose on one trans¬ 
action and gain on others, and is bent upon 
increasing liis lonneetion. The fanner (unless 
also a dealer) must await seasons, and cannot 
ha.steii the malnration of either his crops or his 
live stock. His gross jiiofits should Ih? Jaigc, al- 
thougli his net profits may be small. He obtains 
Ills iiicicasc till (High natural causes, and Ins 
goods grow into moiii'y under his guidance. His 
sueie.ss dcqiends upon whethei tlie price he can 
ohtiin foi his pioduce is in exce.ss of the costs 
of j)rodu(*tion. JTis total jiroduce is limited by 
the productiveness (»f his land and the fecundity 
of his stock ; and the result is that wliile X'lO 
per acre may he invested in his business, lie 
cannot expect X'lO per acre gioss return off his 
land. On few farms does it exceed i*f> or £1 
per acre over tlie entire ai*ea. Still, tfie profits 
need not be smallei* than in other pursuits, for 
it is evident that if the farmer can keep hia 
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expenses ^1 per acre below the value of his 
pKxliK'e he nets £.000 a year olf 000 ac., and 
reeeivt‘s 10 per cent on a capital of £0000. That 
this result is realized in many cases there is no 
room to doubt, for it is usually tliought that if 
a farm is not over-rent(‘d, a sum equivalent to 
the rent should be letaiiied liy the faimei as 
profit 

Other Methods of Computuoj Capital. — A 
certain number of rents is sometimes used as 
affording an idea as to capital reipiired. In 
a poor clay-land district in the Noith of Eng¬ 
land it used to be thought that a sum eijuiva- 
leiit to three rents should enable a man to take 
a farm. In a southern district, where turnip 
cultivation and sheep make greater demands 
upon the pocket, a capital equal to five rents 
IS thought to render a candidatt* eligible. In 
the first case, where a thiee-field course of crop¬ 
ping was at the time referred to in vogue, one- 
third of the arable land was in bare fallow and 
two-thirds in saleable corn and beans—while the 
demands of the grass land were small Jn the 
second case, turniji husbandry, a good-sized 
fl()(;k of sheep, and a large dairy of cows> would 
need much moie cajntal. The five-rent idea is J 
vaiiously stated, as for example — 

One rent for the landlord 

One rent for the tenant. 

One i(*nt foi luhour 

One lent for hoise maintenance, foods, and 
manures 

One rent for see<l and meidentalb 

This stati'inent is moie neat than accurate, but 
the wiiter has often heard it enumeiated 

The laige-st capital in oi'dinai} fanning is 
needed undei a four- oi fhe cour.se system, in j 
which catch-ciops prci ede loots, while a heavy 
stock of both sluMq) and cows is maintained, and 
pill chased foods aie freidy used In such cases 
£10 per acre is leadily absoibed If tin* oicu- 
pnu breeds high-cl.nss stoi k thcie .seems to be 
scaicely a limit t.o the amount of cajntal wlmh 
mav be invested, and in .such cases the hoi.ses 
ant! cattle may be woitli hundieds of pounds 
each, and bleeding sheep and pigs max fai 
transcend ordinaiy maiketjn'ice It would not 
assist us much to entei ujion su( h cases, whnii 
are, however, not uncommon d'he wiitei vt.i-. 
privileged to visit a fanner of 3()(K) ac in (’am- 
bridge,shiie, wdio informed him that Ik* <*s1i- 
mated his cajntal in the sum of £:jf),(M)0, or 
£12 per acie 

Importance of I<v{Jinciit Capital —It is better I 
to farm a .smaller aiea with aiiijili* cajntal tlian 
the reverse. In older to fai m successfullv, a 
man’s means ouglit to be moie tlian his eajntal, 
otherwise he cannot .stand leveises He .should 
be able to emjiloy the best imjilements, to main¬ 
tain good .stock in good condition, and to culti 
vate Jus land thoioughly Ib* .should be able 
to purchase the best .seed and use the best inah* 
animals; and these objects cannot be achieved 
on a farm beyond the financial cajiacity of the 
occupier. 

IStability of Farmimj Capital. -One featiiio 
in farming capital is tliat it is alwavs realiz¬ 
able, and another is that it may be looked 


ujion as safe. As long as the farming stock is 
kept up to the mark, it can always be disposed 
of at market jirice. In this resjiect farming is 
sujiei lor to many other ventures. The farmer’s 
commodities are nece.ssaries of life, and are not 
afiected by changes of fasliioii nor sujierseded by 
new inv^eiitions. As to the jirofits from farm¬ 
ing cajntal, all that can be .said is that tliey aie 
moderate even in successful cases; but if we 
take the established farmer's of the country, 
many of whom belong to families who have 
followed the .same occujjation for generations, 
theiv does not apjiear* to be much cause for 
comjilaint. 

Advantaijes of the Farmer's Position. — Al¬ 
though farming jDi’ofits are small (for 10 jier 
cent is undoubtedly a .sanguine estimate), there 
are many advantages which ajqieal to the true 
lov^eis of the jnir.siiit. Tlie.se considerations 
have an imjiortant bearing ujion the question 
of intei*est upon cajntal, or they w^ould not be 
ajiprojjriately introduced in this connection. 
Fii.st, then, the farmer includes his housi* rent, 

I garden, stable, and lioise kcejj in his bu.sincss 
(‘xjien.ses Secondly, he is free fr*om urban 
T’ate.s, although he may comjilain of being, on 
the wh<»le, heavily rated. Thirdly, Ik* enjoys 
a gr*eat deal of leisure, and his busine.ss is one 
which he need not relimjui.sh with advancing 
age. It i.s, in fait, an oci'ujiatiori to wlncli 
countless men in other busin(‘.sst‘s look foiward 
as an agreeable foi m (►f letii'ernerit Fourtlil\, 
th(‘fainier is often a .sj)oTt.sman, and can indulge 
HI sh<»oting, lishing, < our.sing, and even in liunt- 
ing Such an ixciijiation does not (all foi large 
»rofit.s, but if the amenit.u‘.s 'wei’c cajiablt* of 
icing valued in tei’ins of rnom'v, even ri pel’ 
cent .IS a fan int(‘r(‘st on the cajiiUil exjieniled 
might seem .sati.sfai toiy [.i Wr] 

S(’OT(’ii Hill Farm. — In e.stimating the 
amount of (ajntal ie()uired we may take a.s .in 
exarnjile <i tyjiual hill farm (arr‘\ing and k(*ej)- 
ing uj> .1 ii*gular stixk of 40 .sc'oi’e of lilaekfin c 
ew«‘.s on f.iirly good lull jiasture We assume 
that jilenty of meadow' hay (*an be grown for 
s]K‘ej>-feeding during .i seiere w'intei’, and that 
there is .sufh(*ient arable land to give a >eaily 
‘ br*eak ’ of Ti .u or .so, if vm ought on a .seven- 
course .shift The annual rental, iiuhiding iat(*s 
and taxe.s, is jmt at £‘i00 The following vsould 
be tin*.!(tu.il stoiking and its ajijiroAimate vaJui’ 
at the time of enli \ (Mar’tinmas t(*r'm) — 

Lire Stock 

(d) Shilp (taken over at v.duation) 

.*W score of ewes, 2 im 1, Mid, and 4th cioji, 

at MUv (>a( h £1K)0 0 0 

j 12 stole <»f };imniejs ,it 27^ ht^ .‘4^40 0 0 

I 12A .store ttf t w( at 20s 2.'‘»0 0 0 

20 laiii.s (vaiious uf^t's) .it S0.s HO 0 0 

Ttital firiGO 0 0 

In the above juices, however', no account lias 
been taken of what is known as ‘acclimatiza¬ 
tion value’ Now, a sheej) .stock i.s of corisidei'- 
ably moi'e v’alue on its own jiastures than in 
any open market. Conaeijuently, to cover thus 
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acclimatization value, we must make a further 
allowance of, at least, 6«. per head (£(> per 
score). The capital invested in sheep stock nc)w 
stands as follows.— 

Actual market value £ir)f»0 0 0 

Acclimatization value 333 0 0 

Total . amrs 0 0 

On such a farm as the one under considera¬ 
tion the initial outlay in the slice]) stock alw^ays 
accounts for the greater part of the capital in¬ 
vested. 

{h) (’ATTLK 

Four COWS at £14. 1 Of 0 0 

One young bull at £10 10 0 0 

Four young ({ueys at £0 LM 0 0 

Total £02 0 0 

More cows may he ke]>t, hut these aie stitti- 
cient to su])])ly all the milk and hutter nspnred, 
as well as make .s])e( lal jirovisioii for the lamh- 
ing season As a gen(*ral rule, few young cattle 
are I’eared on the blackface hill farm. 

(<) Houses 

One lieavy woik horse £.30 0 0 

One strong pony 0 0 

Total £00 0 0 

The ])on^ must hi* eapahh* of taking the side of 

the jilough, reaper, \e, when re(piiied, othei- 
wise It w'ould he luvessaiv to keeji a thud 
horse, and theie is not sufln lent aiahie land to 
wairant thus. 

{d) Allowance for pigs and j»oultry, £10 0 0 

So far we have coiisideied only tlie live* .stock, 
hut theie are \aiions other items which neiessi- 
tate furlhei out la}' The most import.int are 
consideied helow’. 

Tenant’s fixtures, including Bhecj)-dipping 

tank £10 0 0 

Tart of former crop -oats, liay, straw, tur- 
111 j)8, Ac taken ovei from the i)re\iou.s 
tenant 00 0 0 

Implements jdoughs, harrows, reaiung 
and mowing machines, Ac , ham, h^re, 
and daily utensils, tools, Ac. 120 0 0 

No \ery expensive im]d<*nients would he j)ur- 
eha.sed wheie the area of arable l.ind is .so 
limited, and a large numher of those neees.sary 
are eonsuhTed as se<*ond-liand jiureliases In 
this way the outlay on im])lcment.s can he re¬ 
duced eonsiderahly fiom what would be the 
c-ase if everything w^as purchased new. 

Manures and extra fi'edingstuffs £40 0 0 

Allowance for si)ring .seeding of oats, 
grasses and clovers, tuiniiis, and 
potatoes 12 10 0 

8heep dip, tar, lambing oils, Ac. 25 0 0 

Labour 

On a hill farm the labour hill is never so 
great as on an arable farm. The following, 


with a little extra help in clipping. 

hay, 

and 

harvest time, would he quite sufhcient 




One experienced shepherd 

£45 

0 

0 

One young shepherd 

40 

0 

0 

One ploughman and general odil man 

40 

0 

0 


£125 

0 

0 

Allowance for market exiieiises, trade hills, 




and other miscellaneous exi>en.seH 

£50 

0 

0 

Kent, rates, and taxe.s 

300 

0 

0 

Summary 




Live stock—(e) Sheep £1893 

0 

0 

{/>) (’attle 

92 

0 

0 

(^) Hoises 

(U) 

0 

0 

(</) Figs and poultry 

10 

0 

0 

Tenant’.s fixtures, including dipjiing tank . 

H) 

0 

0 

J’.irt of ])revious croj> taken over 

(K) 

0 

0 

Imjdements, tools, Ac 

120 

0 

0 

Manures and fee«lmgstuffs 

40 

0 

0 

Sjning seeding of oats, glasses and clovers, 




turnips, ainl potatoes 

12 

10 

0 

Sheep dij>, tar, Ac 

25 

0 

0 

Ji<il>our 

12.5 

u 

0 

Maikct expenses, trade hill, ami miscel¬ 




laneous c\j*enses 

50 

0 

0 

Rt'iit, lates, and taxes 

3(M) 

0 

0 


£2<S01) 10 0 

This sum (£2800, 10^* ) represents the actual 
amount of ea])it.il, exclusive* of maintenance, 
necessary for lenting, stocking, and working 
th(‘ lull farm under (onsideiation for the lir.st 
} ear d'heie would he practically no receipts 
.ivailahle h(*fori‘ the end of August exce[)t the 
I wool, which might he, and often is, sold in July. 
Bv th(‘ end of the lir.st \ear, how(‘ver, the follow¬ 
ing receipts (ould he relied on — 

Wool sales after allowing for an average 

<le.itli-rate, 10(50 lleeces at 2*? (></ £132 10 0 

400 wethei lambs at 14s 280 0 0 

I,*")!) ewe land»s (seconds) at 12s M 03 1.5 0 

ITlie other t‘we lambs go into the 
Hock to kee]) U]) tlu' stock ] 

UK) cast ewes at 21 s. 109 10 0 

I’rolit from jugs, poultr>, and .surjdus pro¬ 
duce of the dairy cows 20 0 0 

£725 15 0 

The value of the hay, oat, and turnip crop 
might also he taken into account, but a.s the 
most of it, if not all of it, w'ould he required for 
feeding, it IS uiineces.saiy to con.sidcr it fuitlier. 

[w. o. R. r ] 

Market (j xrden.s. —Tlie amount of capital 
requir<‘d to stock a market garden will vary 
vi‘ry considerably, according to locality and idass 
of jiroduee grown. The rent jiaid fer good land 
will amount to anything hetw’^ecn £3 and £30 
]>(*r acre, e\eji liigher sums being jiaid for what 
ma> he termed ‘aecomniodation land’, in close 
])io\imity to a good market, and of reputed 
(juality as regards the depth to which the soil 
has been tienehed and enriched wrdi manures. 
It need .scarcely be remarked that much of the 
suc<‘ess attending market gardening will depend 
on the practical experience and enterprise or the 
pro])rietor. No calling requires so much super¬ 
vision, forethought, and attention to detail as 
does the cultivation of miscellaneous crops for 
tlie open market, and doubtless the failure to 
make market gardening and fruit-growing re- 
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muiicrative is very largely traceable to a want 
of practical experience, and also of a business 
training, on the part of the individual who has 
invested his capital in this enterprise. It is 
impossible to aefinitely state what particular 
crop is likely to give the best return. Thus the 
market gardener must exercise his own judg¬ 
ment as to which crops are most likely to meet 
a brisk demand at prices sufficiently high to 
ensure their being produced at a profit to both 
grower and retailer. 

In estimating the amount of capital required 
to establish a market garden it is advisable to 
take a given area, say of 20 ac , and assume that 
it will be laid out as a mixed plantation, to con¬ 
tain fruit, flowers, and vegetables, in the follow¬ 
ing proportions. 15 ac. fruit, 4 ac. vegetables, 
and 1 ac. flowers. 

Those who are familiar with tlie management 
of market gardens know that it is impo.ssible to 
lay down definite areas with the intention that 
no other form of vegetation other than that for 
which they weie originally intended .shall be 
permitted within their resya^ctive boundaries , 
thus .some allowance must be made for iotati<»n 
and intercrofiping fiom tune to tune. Taking 
for granted that new ground is accjuired, and j 
that there is no stock to work upon, it wull be 
well to filant. those vai leties and foi nis of apples 
and other hardy fiuits which aie (‘apable of 
giving (juick leturns, therefore 8 ae. ni.iy be 
plantetl with busli apyiles on the Paiadi.se 
stock, 12' X 12' -- 302 x 8 — 241() tiee.s, and 
intercropped w'lth the following 1 ac. .straw- 
ben les 3' X 2' (5958 4 -- 27,832 fiLints, 

2 ac miscellaneous flow'crs, 1 ae tomatoes, 1 ae 
vegetables The .sti.iw ben les c.in be inter¬ 
cropped wu'th fasbon onion.s, wintc't lettuce, or 
early cabbage, «&< , for the first ycvir Half an 
acre will suffice for bush ])ears on the (jinnee 
stock, 12' X 12' = 150 trees, and may be intei- 
cropped with goos(d)ernes, (>' ^ (5' - 450 jilants 

if the di.stnct is favourabh* to the growth of 
plum.s, (5 ae should be pl.u'ed at then disposal, 
planting half standards 15' x 15' = 193 x G = 
1158 tree.s, intercropped as follow^s — 

lA ac red currants, r/ x ,5' — 2.42.5 jdants. 

lA ac. black ,, 5' x F>' - 232.5 ,, 

ac. raspberrieH, 3' x r/ ~ t(Mil ,, 

l| ac. goo.seberrie.s, 5' x 5' 2323 ,, 

Tlie above-mentioned bush fruits to be inter¬ 
cropped with flowers oi vegetables, winchever 
are kuiiid most remunerative. 'I'lie reniannng 
half an acre of fruit giound may b(‘ yilanted 
with Tjoganbernes, 7' x 8' - 388 plants, and 
intercropped with vegetables. 

There now lemain 4 ac for v(‘getabl(‘s and 
1 ac for flower.s, but there is no reason wliv 
a portion of these 5 ac should not be .set ajiait 
as nursery ground for the juojragation of fruit 
tree.s and bush fruits 

Where intensive cultivation is practised, and 
articularly wh(*re floricultui’e is largely in- 
ulged in, it is impossible to arrive at a fan- 
estimate of labour per acre for the year ; but 
in a mixed plantation sudi as d(isciibed, the 
estimated capital pm- acre, exclusive (d rent 
and labour, is approximately £30. According 
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to the above plan of cropping, the capital would 
be expended thus.— 

Bush apples, 2 years, on broad-leaved Para¬ 
dise, 241(5 at U, £120 Ifi 0 

Bush pears, 2 years, on (juince, 1.50 at l.s. 7 10 0 

Half standard plums, 11.58 at 1*. 57 18 0 

Loganberry tips, 388 at 5d. 8 18 

(loosebernes, 2^ at £3 8 5 0 

Bed currants, 2^ at £.3 7 0 0 

lilack currants, 2ft at £3 7 0 0 

Itaspbernes, 4^ at 3.5*. 7 3 (> 

Strawberries, 28 at 4* 5 12 0 

Flower, vegetable r(K>ts, and bulbs 50 0 0 

Vegetable and flower seeds 15 (( 0 

Suitable borse, light diay, and hainess .55 0 0 

Snraying machine 15 0 0 

1‘lough, cultivatoi, harrow, and sundry 

tools 1.5 0 0 

Manures for first year .50 0 0 

Frames, marrow ghisses, tomato juits, 

stakes, iic. 30 0 0 

£4.50 (5 2 

To this toLil iiiurtt bo addc'd nmt, rates, and 
petty casli exyicn.ses, including wages. 

'Phe plan upon which most growers w'ork is 
to make the intercro])s pay th(‘ woiking (*x- 
[lense.s, and to glow on the fruit trec-s, winch 
y(Mrly increase in value. This (-an always be 
done when tlic land is suitabh*, and fi-ee from 
tronblcsoine weeds, a.s couch, convolvulus, dock.s, 
thistles, and such like, and when not Lk) heavy 
pioTHH-i, extension, oi suyiyily expense's have to 
be borne 'Phis arrangement l('av(‘s tin- fruit 
returns to jirovidt^ rent, taxes, inten-st on c.ipi- 
tal, and piolit, sirawberi les luring leg.iided 
as an iiitercio]) It is not unusual f(U (lops 
sucli as .s(M kah' to give returns, afU-r jiaMiig 
eairiage and .salesmen’s (ommis.sion, at the late 
of £U) pvv acre, mint, X40, .synnaeh, £.50; 
cabbage, £30, w.illflower.s, i'30; violets, £50; 
xegetabh' maiiow.s, £50; tomatoes, £.50 To¬ 
matoes in a bad y(‘ar may only just pay ex¬ 
penses, wherea.s in a good .se-ason as much as 
£75 pel aeie is sometimes realized However 
successfully ciops are grown, much will dejiend 
on the inannei in which they are paek(‘d and 
j)la(-ed on the market. The estimate foi maniiie 
has been kejit as low as is piacticable for the 
fir.st year, it is found that intercrojis requiie 
liberal manniing if good results are to be ex- 
p(*(-ted Whether natural oi clieriueal manure.s 
an- einjdoyed they sliould always be of the best, 
and it wull be found more economical to mix 
one’s own manures in pieforence to expeiiment- 
ing with the many i-ompound manures now on 
the market. [.t. (- n.] 

Capital invested in Woodlands. 

Sec WoonnAN'Ds 

Capon. —This term i.s generally ii.sed to de¬ 
signate huge cockerels maiketed in the autumn 
and winter months. In France and America 
the best specimens have been caponized, by 
wliich i.s meant that tln^ testicles are removed 
when the birds are eight to t(in weeks old; but 
in Britain the great niaj(vrity of dead birds sold 
as caiions have not been opeiaUid upon in this 
way The jiioces.s is by no means difficult, but 
is not easy to describe, and should be learnt 
from an expert, othcrwi.se there is almost cer¬ 
tain to result considerable suffering to the bird; 
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and for its success special instruments are re¬ 
quired. The object of caponizirig is to check 
the development of sex characters, to prolong 
the period of growth and thus to secure greater 
size, to retain the softnciis of meat found during 
chickenhood, but which is largely lost with in¬ 
creasing age, and by making more gentle the 
nature to lead to a gi eater tendency to flesh 
production than would otherwise be the case. 
(Japons fatten I’eadily when seven to ten months 
old, and frequently attain a great size, as we 
have seen specimens weighing nearly 12 lb. 
each, yet beautifully soft and tender in flesh. 
It should be noted that only tliose buds whicli 
are intended to be kept to the ages named above 
should be caponized, as not only is it unneces- 
saiy for chickens that are to be killed when 
three months old, but they would be less fleshy 
at that age than those not subjected to the 
operation. [k n ] 

Capped Elbow. —An unsightly enlarge¬ 
ment on the point of the elbow is by custom 



Capped Elbow 


called a capped elbow, as a similar deformity of 
the hock is called a capped hock. It may be 
soft to the touch and containing a sanguineous 
or a straw-coloured fluid, or if of long dura¬ 
tion have become solidified. It is commonly 
attributed to bruising by the heel of the shoe. 


and in America is spoken of as a shoe boil. 
Lying on bare floors, oi bruising in lying down, 
or slipping in rising fioni the ground, may 
equally well cause it A severe biuise, such as 
miglit be contracted by a slip in using from 
the ground, is followed by rajiid swelling, heat, 
tenderness, and distension with serous fluid. 
When due to oft-repeated pressure of the slioe 
or bad bedding, the growth is slow, but con¬ 
tinuous and less sensitive, and is more in ttue 
nature of a callus. Oapped elbows often remain 
in this condition foi a long time, making no 
increase, but an extra yui'ssure from a long 
shoe or a bruise from other cause will result 
in the formation of an abscess. Ijameness is 
seldom caused, but the tumour sometimes 
! attriins to a gieat size, and is extremely un- 
' sightly. Ticatinriil - If recent and not seveie, 

' a cooling dose or two of meduine, with fre(|uent 
I fom(‘nt.iti(»n, and renio\nl f)f tlie cause will re¬ 
store the ])aits If neglected or dironic, the 
sac will have to be evacuated by laying it 
boldly o])en with the lancet, and tlie seci'eting 
sui-face within destroyed by the injectnui of 
iodine. Old (onsolidateil oi‘ callus(*d tumours 
ha\e to be dissei ted out, .liter vhudi healing 
tak(‘S j)laie and no gieat amount of blemish is 
left. [m. l ) 

Capped Hock. — \ ‘-wiOling of the point 
of the liock whuh de])ieci.ites tlie value of a 
hoi’se by its objectionable appealaiice is gener- 
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ally known as a capped hock; but it is impor¬ 
tant to distinguish between that form of it which 
is due only to a siinph* ciFusion between the skin 
and tissues cover ing the jioint of the bone {calcu), 
and the more sei loiis deformity caused by chronic 
inflammation of the synovial membrane between 
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the tendon and the bone. On the point of the 
hock the tendon of tlie internal gaatroeiiemius 
muscle IS expanded, and to prevent friction be¬ 
tween it ana the external one of the same name 
a synovial sac is interposed, whose office is to 
lubricate both surfaces and prevent friction. In¬ 
juries from witliout jiroduce a depraved secre¬ 
tion, voluminous in quantity, and giving rise to 
the bulging of the skin at this part of the hock. 
The less serious is the more common form of 
capped ho(‘k, and is distinguished by appearing 
as a round tumefaction, and not as a fluctuating 
tumour bulging on each side of the tendons 
The superficial swelling consists of bloodstained 
fluid and seldom occasions lameness. The .second 
form, in which tlu' synovial membrane is con¬ 
cerned, may be conqilicated by disease of the 
bone. 

Treatment will be regulati'd according to the 
severity and duration of I'ach case VVarm fo¬ 
mentations or cold atfusions, followed by gentle 
massage with a dilute sajion.iceous liniment, will 
suffice to dis})erse simple, biuismgs, or huge ac¬ 
cumulations of fluul may lx* withdrawn by the 
aspirator No ])unctuie should be made in the 
synovial form of capped hock, but iodine dress- 
ing.s and gentle continuous ])ressuie from a 
truss should be tiied Alxne all, the cause 
should be guai-dcd against, lest a rejietition <*f it 
should result in permanent hai(l(Miing, incapable 
of lemoval by any jirocess of absoiption in oiii 
powei to em])l<)y While tlune is alw'ays a ten- 
(leiicv to ieduction of the volume by absoiption 
of the hind elements, theie is <ilso a disi)<»sition 
to form a pei manent c.illosity fii l] 

Capri'foliacese. — This is the name for 
the nat ord of dicotyledonous ])lants wdneh 
includes the well-known hone\suckles The 
distinctive char.icteis aie (1) 'Jdie p(‘t.il.s aie 
gi'own together; {'!) the ov'aiy is ]»la(4‘d on the 
outside of the llowei ; (3) the st<iim’ns adheie to 
the ])etals , (4) the ovai \ is chamlieiisl, usuallv 
becoming fleshy when him*, (f)) the ]»lant.s aie 
usually slirubs and .ilwavs have ojiposjtc leaves 
'i’he important jilants (»f this onlcr aie El(h*r 
or Bourtree (Si/mh/zcuH 7ii(/}(i)^ a shrub wutli 
compound jiinnate leaves, legul.u tlowtus, and 
drupe fruits; (tueldei rose {Vihunntm Opu(us\ 
with simple thn*e-lobed leaves and regular 
flowers, Honeysuckle {Lomrera Tei a 

twuning shiub, with simple leaves and iriegular 
flowers. Weigeha and J)ierMlla aie favouiite 
flowering shiubs, with diy, (h'hiscent fiuits 

[a \ M‘v I 

Capsella Bursa pastoris. This is the 
botanical name of the weed lommonlv known 
as Shepherd’s Ihirsi* See Smm’iikud’s Pi rsf 

Capsicum, a genus <»f Sokin.ice.e, some of 
th(‘ species being giown foi tlnur flints, which 
are used for pickles, or the si'ials ait* giound into 
what are known as (\ivenne and (4nle jiepper.s. 
Some of till* kinds ,iie giovvn for gieenhouse 
decoration, the inflated fiuits being colruired 
bright red or yellow^ Plants are laised from 
seeds sown and treated as for celery. When 
the 3 'oung ])lants are about 2 in high tliey 
should be planted singly in 3-iii. pots and grown 
on in w^armth till the beginning of June, wdien 
if to be growni in the open they should be trans¬ 


ferred to a sunny border. Generally, however, 
they do best in this country when grown in pots 
under glass. The 
fruits are ripe in 
September, when 
they may be ga- 
tliered and dried, to 
be used for pickles, 
&c. The best sorts 
are Belle Pepper, 
(biinea Pepper, 
Purple Capsicum, 
and Spanish Mam¬ 
moth [w. w.] 
Carabidse, a 
family of beetle.s, 
popularly called 
ground beetles. 
They arc all very 
active, have long 
legs, and mostly 
feed both in the 
laival and adult 
stag(‘s on animal 
matter, but .some 
j aie harmful to cro])s and fruit (see TiAiirALua 

RTTFK’OIINIS, StEKOI’US MADIDUS) [t V t] 

Caradrina quadripunctata (the Palo- 
1 mottled Willow IMoth) is the parent of a cater¬ 
pillar which feeds u}>on wheat in the field, a.s w ell 
. .IS after it is housial oi .stacked —.sometimes I'flect- 
] mg incredible mi.schief. duckweed is also a 
iommon food pl.int When* the moth l.ivs her 
, eggs IS unknown ’Hie cateijiill.iis live tliiough 
] the wuntei, feeding iipmi the gram, and m ln*l>- 
' ’’uary or Manli draw tin* eorn together wnth a 



Guinea Veppci (Capsicum 
ft milium) 



r.u adi iiiii qiiadi i]miu'tata 

thin silken web (1 in fig.), m which they change 
fo piip.e, m May, June, .ind July tin* moths 
hut eh, and arc oft(*n abimd.int in hayfields, rick- 
yard.s, bank.s, and gaidens 

Till* (atei pillar (:2 m fig ) is fleshy, and varies 
in eoloui fn»m a dull oehieous led to a dirty 
green, the head is hl.ickish, and on the first .seg¬ 
ment is a liorny scale, wath two browai sjiots; 
the abdominal s(*gments have a waavy line on 
each side, edgt*d with black, leaving a jiale s]>aee 
dowai the back. The juijia (3 in fig ) is bright- 
brow'ii, and .shining The moth is of a moii.se 
coloui*, and rests with its wings closed flat upon 
tlie back (4 in fig ). The antenna* are thread¬ 
like: the body is r.ather slender on the upper 
wings are three wav*y transvei*se lines, tiirminat- 
ing in three or four black spots on the pinion 
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margin, and there ia an indistinct, kidney-ahaped 
spot on the disk; at the base of the fringe is a 
line of Itlack dots, and near tins edge is a sinu¬ 
ous ochreous line, reddish and siillused on the 
inside under wings pearlv-white, with a slight 
tinge of brown next the fringe, and the nervurea 
are also brownish (5 in tig.). They aonietinies 
invade houses c J [f. v. t ] 

Caraway (genus (\aruni) - Thr fi-iiits (e<un- 
iijonly called seeds) of vaiious sjiecics of ('aiuiii 
are carniinatives, and yield valuable essential 
oils. The ])lants lielong to the nat. ord. Ibiibelli- 
feue, and often <‘xist as seini-cultivated or even 
wild plants The following aie the better known 
species: O Bufhoc(tsf(nivm^ the Black Caraway 
of Indian coniinerce , C Cann^ the true or white 
Caiaway of Euro])e; and C copticum^ the Aj- 
Htun (or ajomxn) of India 

Black b’araway exists as a wild pl.int on the 
Himalaya between (lODO and II,()()() ft. in alti¬ 
tude, but is also cultivated to some extent, 
though it is moie fre(juentl> met with as a 
weed of cultivated lands Indeed it often 
])io\es a souice of dangei to other <iops owing 
to the fondness (»f wild ])igs foi its tubeious 
roots, wJiicIi tliev dig up, to tlie great injiii v 
of the cro])s From lUshahr and Kullu Jaige 
(piantities aie conveyed to Amritsai, and fiom 
Kashmii to J.^ahore. Kaivichi obtains its sup¬ 
plies from Ha/araand Baluchistan, while C^awn- 
])ore IS supplied from (Jaihwal .ind Kumaon 
Bombay, on the othei hand, diaws laigidy fi<»m 
Afghanistan and T*eisia From the.se Jndian 
empoiia tli(‘ sup])li(‘s of the woild aie m.iinly 
derived 

TJie White or Tru(‘ Caiaway is <in annual oi 
biennial freijuently cultivated in noithcin and 
ceiitial FiUro])e, and w<*st(‘in Asia to tlie frontier 
of India It IS hirgely glow ri in Essex and Kent, 
also in JTollaiid, Prussia, Northern Bussia, and 
occasionally in ITjiper India In England it 
has esca])ed from the fields and becoim* a Wf‘ed 
in manv ])arts of th(‘ country 'Plie .seeds, like 
those of black caiuway, aie l.iigely used in xon- 
fectionerv, as well as in Havouring spii it.s A 
valuable essential oil is distilled fr-om them winch 
is extensively emjiloveil in jiei fuming soaps, a.s 
also in certain medicines Tlie odour-beaiing 
principle known as carroiir ])ossesses all the 
properties of the pure diug, and the se<*ond pio- 
duct, caroclie or hmonene^ is a by-product em- 
ploved foi tlie infeiioi purpo.ses of caraw’ax 
The Bavarian xvild plant yields the liiglie.st pei- 
centage of oil ((J b), wliile the Russian atloids 
the lowest (3 5) Tlie .seeds fiom wdnch the oil 
has been alisti'acted aie dried and pres.sed as 
cattle food, being prized becausi' of tlie high 
percentage of ciude pioteiii (50 to 53) and of 
fat (14 to 1(5) wdiicli the cake contain-s. 

Tlie Ajwaiin is a herbaceous plant cultivated 
throughout Bengal and many other yiarts of 
India, also in Afgliani.stan, Persia, F^gypt, and 
more recently Eiirojie. The ai’omatic fruits 
(.seeds) are in much recpiest in India as an in¬ 
gredient in cui ry stuffs and a spice employed in 
pa7i Fr’oni them ai’e prepared by distillation 
Ixith a water and an oil Omiini water is manu¬ 
factured and sold in most Indian bazaars, and 
a stearopterie known as Ajimin-ka-phul (flowers 


of ajowan) separates from the oil This is identi¬ 
cal with thiimiil^ the con.stituent of the oil (40 to 
50 per cent), and is an article of considerable 
commercial value. It is jirepaied on a fair ly 
large scale at lljjain in Central India. Besides 
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thymol certain hydrocarbons, such as thymene^ 
are obtained from ajow’an oil and are used in 
soap perfumery. The distilled dry ^ ruit.s contain 
15 to 17 per cent jirotcin and 50 to 35 per cent 
fat, so that they constitute an excellent food for 
cattle. [g. w.] 

Caraway Cheese.— In some di.stilcts— 
more commonly in England in days gono by 
than now—certain fancy clieeses were made by 
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the addition of extraneous niattei’s, sueh as 
caraway seeds, or some other vejretable matter 
—one or more—to flavour and colour cheese for 
Christmas. In sorm* Continental countries— 
Holland, (xermany, Russia, and elsewheie- -these 
adventitious and extrinsic additions to flavour, 
in any time of the year, are used to some extent 
in the making of cheese. It is all a matter of 
fancy; and to a sinijile, genuine taste in cheese 
certjiinly no improvement. Hut there are sorts 
of cheese that need extraneous aid to make them 
palatable, so inferior are they in that which 
constitutes quality. [j I* s.] 

Carbohydraites is a term applied to a 
large and important class of organic substance.s. 
Tliey form the prineijial constituent of the dry 
matter of most ]>lants, and to a smaller extent 
they are b>und in animals and animal by-pio- 
ducts They all contain the elements cailion, 
hydrogen, and oxygen, the hydiogen and oxygen 
being jiresent in the same ])roporti(»n in whieh 
they occur in watiT. They are subdivided, into 
8(‘veral groups aceoiding to their chemical com- 
jiosition; thus those substances liaving the (‘oni- 
position toTlj.jO,,, or a niulti])le of it, indude 
the sugars, whicli fall under the follov\ing head¬ 
ings — 

Hexoses (CoHiaOr,) (»nipe siiffar oi flextiose, 
niaiuiosf, gulose, fiuctose, galactose, soilu- 
iiose, A.C 

Riosfs (('idbiOn) (’aiie, milk, malt sugai, tic 

'J’UiosEs CjpHj/bt,). Kathiiosc, tic. 

Resides the sugais, mIiicIi cont.iin f> atoms of 
carbon, oi a multiple of it,anothei laigi'and ini- 
portaiit ckiss (tf bodies exists, cl(>sel\ allied to the 
sugars, and into mIikIi tlx*} <,in Ik* (‘onveited, 
having the conqiosition (’,11 ). Tlu'V ai <* c.illed 

the am>la((‘ous substaixes, and iix-lude sI.ikIi, 
dextnn, celliilosi*, gums, iXc L.istly, tlx* <aibo 
hydrates contain a group of bodies, vMth the 
formula CdT,„()^,, n.nneh tlie pentoses These 
include the subslaixes aiabiix^se, xylose, iibosi, 
and tlx'ir homologucs, \( , also some eompoiinds 
containing a gieatei oi simillei inimbei of atoms 
of carbon than th.it c(»nUiined in tlx* abo\( 
foi mula. 

The caibohydrates conqu ise some of the staple ^ 
foods of both man and be.ist In tlx* giains and 
other common conccntiat(*d feedingslufls tlx* 
hexose gi’oup largely predoniinatt*s; tlx* st.iiih, 
dexti’ine, and the common sugais m this gioup 
aie among the juiixjp.il foods of man, whilst ^ 
in the eoaise foddcis ( onsunx“d by oui donx*stx 
animals, the hexose giou]), im hiding (*ellulos(* in 
parti(*ular, is hugely rejnesenti'd It is, how¬ 
ever, aeeompanied by no inconsidei.ible amounts 
of substances belonging to the pentosi* gioup, 
to whi(*h the name ‘furfuioids’ is a^iplxd 

In the analysis of con(*entrated feedingstiifls, 
&c., the value of the (*ai bohy drates for feeding 
purposes ivS not based so much u])on the chemical 
composition as iijion their solubility in dilute ai id 
or alkali. Thosi* (*ar]K>h yd rates being soluble in 
the solvents mentioned, are in(*luded in the easily 
digestible substances, and aie gioiqx'd togethei 
under the term ‘nitiogcn fiee extiact’, wdiilst 
those suhstaiiees whieh do not dissolve in dilute 
acid or alkali are designated crude fibre. The 
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more coiimon hexoses, such as starch, sugars, 
and gums, make up the nitrogen free extract, 
w'liilst cellulose laigel}^ makes up the crude fibre. 

The function of the carbohydrates as foodstuff's 
aiises from the fact that aftei* their assimilation 
into the animal system they can lie made use of 
in building up animal increase, or on oxidation 
evolve h(«it and eiieigy for supplying warmth 
and ineehanual ]M)Wei* to the body. 

The eai bohydi*ates as a group aie of vast eom- 
men lal imjiortance. As previously stated, they 
aie found principally in plants. Stairh or aviy- 
Itnn IS present in all gieen plants It is first 
built up by the chlorophyll granules lu tlie leaf 
fiom the eaibon dioxide of the atmosphen*, and 
aft(‘rward.s stor*ed away in the form of starch 
granules iii grams, roots, tubers, &e Tlx*s(‘ starch 
gi.iiniles have coix*eritni* maikmgs, and the dif- 
feienee m these maikmgs serves as a means of 
uientifymg some of the starches. Htaidi is a 
white powder, soluble m hot wat(*r, forming 
stanh paste, but insoluble in (*old water It is 
leadily eoiiveit(‘d into sugar by means of en- 
/yuiies ami dilute .leids Its uses aie numifold. 
('ellidosei)^ widely ilisti ibuted ill nature It foims 
tlx* membrane of plant cells, cotton fibn*, (‘Ider 
pith, »S:e , being almost pin t* e(‘llnlose It is used 
m making p.ipi*!, gun-t ottmi, collodion, t (*lluloid, 
<Ixe On lontmued boiling with stioiig aexl it 
IS (oii\t‘rt<*d into siigrii J)(*\tiine oi Hiitish 
glim is made liy he.iling slaidi Animal st.irch 
or glycogen is stoied uji m tlx* li\(‘i 

'rix* lx*xose siig.ii s.n (* mostly eiystallme They 
oecui in all sui'ct fimth., on f(‘i merit.it loii W’ltii 
yeast tlx'y y n'ld eth} 1 ale(»hol '^I'he bioso sug.n s 
ail* re.xliiy eiystallme and are swt*eter th.m the 
hexose sugars They oiiiii in siigai (.ux*, beet- 
loots, and to .1 small extent m ripe flints, ni 
milk, and malt (’ane sugai is not (‘asilv fer¬ 
mentable wnth ve.ist, but it readily feiments 
.iftei being bydiolysed witli acids Malt sugar 
o< < urs m malt, where it is foim(‘d by tlie .xtion 
of the (*ii/y me diastase upon stauh dm mg gei- 
mmation of the gram Vi'ast feinx'iits it into 
ethyl .iliohol Milk sug.ii* ociuis m milk, and 
tlx* feiment liaftm/ini (*onv(*rts it into l.ie- 

tie aeid 'J’he pentoses oeeur m stiaw', gums, 

[k a 15 I 

Ca.rbOlic Acid. —(\'iibolx*a( xl 1S< hemx*ally 
, known as phenol or phenyl hydiate, and has 
' the fcu’iniila (VJb,()ll It is tlie simph*st of a 
(lass of bodies known as pht*iiols, all of wliich 
aie eheiinial dein.itives of ben/em* and contain 
hydroxyl united to tlx* ben/;eix. nucleus What 
aie knowm as the ‘tai* acids’ are filienols, and 
eaibolx* a(*xl is the smqilest ami the typical tar 
aeid It is obt,lined fiom coal tar, and is also 
found in the t.ii obt.lined by tlx* destru(*uve 
distillation of wx)od (’oal tar is subjected to 
fiaeiioiial distill.itioii, and the fr.'ietion known as 
the Mieavy oil’ (*ontaiiis tlx* earbolie aeid. Fi’oiii 
this it IS remov(*d by tieatinent wuth soda, 
(’rude eaibolie aeid obtained in this way al¬ 
ways <*oiitams small qu.intiti(*s of othci phenols 
or tai a(*ids, such as tlx* i resols, which are the 
tyqiieal eonstitueiits of (*r(‘osote. l*ure eaiholic 
aeid IS a solid irystallme substance, 1 part of 
whicIi IS soluble wutli IT) parts of wat(*r With 
a small qmintitv of watei, however, it forms an 
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oily liquid, and it is this combination of phenol 
with a small proportion of water which forms 
ordinary liquid carbolic acid. 

('arl)olic acid is a poisonous, caustic, and anti¬ 
septic substance. It is very largely used as an 
antiseptic and disinfectant, but is also used in 
the manufacture of high explosives, colouring 
matters, and various other derivatives. Some 
of the most important modern liigh explosives 
used for military purposes are coniposea of de¬ 
rivatives of carbolic acid. 

(-arbolic acid is not now used so largely for 
dressing wounds as was at one time the c;i.se. 
The main objections to it are that it has a caustic 
action on the skin and tissues, and that if ab- 
soi'bed it is poisonous. 

Many well-known disinfectants are prepara¬ 
tions of carbolic. In some of the carbolic dis¬ 
infecting powders it is combined witli lime, and 
in others it is mixed witli diatomac'eous earth or 
kiesehpihr It is also made into various carbolic 
soaps. Some of these contain comparatively 
little carbolic acid. To b<‘ cflcctiv'e as disinfec¬ 
tants most of them should contain iiiuch more 
carbolic acid than is piesent 

The value of carbolic a( id as a disinfectant 
lias been (piestioned to soiih‘ extent, and it is 
not now regarded with so nnic li f.ivoiir as 
fornieily. It is n'cognized that in onhu to Is* 
ei!e( tiv(* against germs and then spores it is n<»t 
KufhcKMit to use very weak solutions TiVeii in 
saturated solution it is not ethstne against the 
s])oies of such oiganisins as those of anthr.ix, 
and to kill the ba,cteiia of disease theinsidv'es it 
IS nccessaiy to use a solution r)f ov(m 1 pei <ent 
stnuigth (!aibobc acid disinfectants have now’ 
to a consid(‘rable extent been it'pl.iced by others 
whuh are more ])ovv(‘iful and c(Mt,iin. 

One of the main agiicultiiial uses of carbolic 
acid IS in the iminufax tin e of .sIum*]) dips Car¬ 
bolic acid IS a- jjoweiful insecticid(‘, ami its smell 
lielps to keep off the attacks of insects The so- 
called ‘ noii'jioisoiious’ oi tar a< id slu’ep dips aie 
made fiom carbolie mixed with inoie oi less of 
the otli*'!’ tai’acids (\ii bolic dips generally also ' 
contain soap and imiieial oils. They also fie- 
(juently contain sulphui. The tar ac ids used in j 
iiitiking dip.s should not contain whataie known ! 
as tlie tai oils These iiijuie the wool and de- 
jireciate its value. 

('arbobc sheep dips, if jiropei ly made, ai e effec¬ 
tive ag.iinst the common insect })ests of slice}), 
and leave the wool and skin in fine cmidition. 
They aie sometinies combined with a cei’tain 
amount of arsenic 

The term ‘ iioii-})oisonous ’ ajipbed to caibobc 
dqis is to distinguish them from the arsenic oi 
poisonous dqjs, Imt the use of this term is not 
justified, (/arbolic acid, though not so [low'crful 
a })oison as arsenic, is very poisonous. When 
taken internally by man or the higher animals 
it rapidly causes death, and many fatal accidents 
have been (‘aused by the accidental consuiiqition 
of liquids containing carbolic acid. Liquids con¬ 
taining carbolic; acid should be regarded a.s 
poisonous and marked as such. [j. ii.] 

Carbon, Carbonic Acid, and Car¬ 
bonates. -(hrbon occurs in the free state 
in nature, but more abundantly in combination 


with other elements. It forms an essential con¬ 
stituent of all living organisms, and is directly 
involv^ed in all the vital processes associated with 
growth in animal and vegetable life. The com¬ 
bustible yiortion of the solid material of plants 
and animals is largely composed of carbon; when 
burnt, the carbon is liberated in combination 
with oxygen in the form of colourless gases. 
The eoinjiounds comyiosing this combustible 
material are very varied in their projieities and 
constitution. The study of these compounds 
c’onatitutes one of the great branches of the 
i science of chemi.stry, namely organic cherni.stry; 

the term ‘oiganic’ being applied because it was 
I once thought, that the synthesis of the.se sub- 
I stances could only be brought about by the aid 
' of livung organisms Though in nature it is 
true tliat oiganized matter accounts for their 
nianufacture, it is equally true that at the pre¬ 
sent tiiiK’ many of them can be synthesized in 
th<" laboratory by artilicial jirocesses The study 
of these conqiounds in the labr»ratory has ojiened 
uj) vast fields for chemical research, and has 
alieadv resulted in discoveries of enormous com¬ 
mercial v.iluc and of great scientific im|)ortance. 
'riu’ir ciuincction with agriculture nef‘ds no 
furtluT eiiqih.isis, when it is pointed out that 
the science of fi’cding is leally the study of the 
changes wdiK h these substances undergo wluui 
acting as food for animals Hesides tin* organic 
ioni])ounds of (‘arbon, other iiiqiortant coiii- 
|)ounds cM.st, namel y tlie cai Ixuiate.s, cai bidc.s,<S:c. 

The elemt'nt c.irbon occurs, as jirevioiisly 
stat(‘d, in till’ free stale in nature. It is a solul, 
infusible, and non-v’olatile .'.iibstance, and it 
exists in threi' distiiK t forms, namely as dia¬ 
mond, (h.iKoal, and as grayihite. As diainoiid 
it IS }»uie <*arbon, and when combusted in air 
the crystal first begins to bhu'ken or thar, it 
then slowly burns to a colourless gas, namely 
carbon dioxide, leaving no ash behind. (Iiar- 
<*oal IS a non-crystallinc ff>rm of carbon, but it 
has vei'V ini})ortant jihysical jiioyieities. 

Ditlerent kinds of (‘harcoal are made, namely 
w’o(kI, animal, coke, lam])bUu k, bone, «lc Some 
kinds aie of greater value than others (,'har- 
coal })os.sesses som<‘ very impoitant ])i oyiei ties, 
one of the princqial being its remarkabh* yiovver 
of ab.sorlnng ga.ses within its yiores (fa.si’s such 
as ammonia, cai bon dioxide and the monoxide, 
hydrogen, oxvgen, &c,, are ab.sorbed by fleshly 
ignit(‘d charcoal w’lthout any chemical change 
occurring. On warming the charcoal the ab¬ 
sorbed gases are ev’olved ag.iin. One v’olurne of 
charcoal will absorb 171 times its own volume 
of ammonia gas, (>7 times its own volume of 
carbon dioxide, and 18 times its own volume of 
oxygen gas, &c. 

This ab.sorqitive yiroyierty is made use of in ab¬ 
sorbing disagreeable-smelling gases and odours; 
for this rea.son it is called a deodoiiz-u’. Besides 
ga.ses, it has the yiower of removing organic 
coloured bodies from .solution in water; thus in 
the manufacture of white sugar the vegetable 
colouring matter is removed in the refining pro¬ 
cess by charcoal, ('harcoal is also used in the 
yjurification of water and many other proce.sses. 
Some of the yihysical yjroyiei ties of .soils are due 
to the presence of this substance. Bone black or 
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animal charcoal is perhaps the most absoi-j^tive 
form of charcoal Lam])hlack is used in the 
manufacture of printer’s ink, paints, polishes, 
&c. Graphite or plumbago is used in making 
the so-called load pencils. See Bonk Black, 
Charcoal, &c. 

Carbon when burnt in air forms two gases, 
namely carbon monoxide and carbon dioxide, 
the former is produced when the element is 
burnt in an insufticient supply of an. Jt is very 
oisoiious, and when mixed with air is exjilosive 
t occurs in the gases of coal mines and is called 
firedamp. Carhon dioxide is formed when the 
element is burnt in jilenty of an Jt is a colour¬ 
less gas and will net allow snbstanf«*s to burn 
in it, hence it is said not to supjiort combustion 
It is ])oisonous, and when breatln^d in large 
quantities jii'oduces death tliroiigh suflocation 
This gas occurs in coal mines as tlie lesiilt of 
explosions, and is called cliokedamp It is 
formed wlierever i*ai bonaeeous matter is binnt 
in air, such as in the binning of wood, coal, 
illuminating gas, &e Jt is present in tlie breath 
of all living beings, lienee it .leeuimilates in the 
atmosphere of badly v(*ntil.ited rooms. It is a 
jiroduct evolved in the decay of oiganie sub- 
fitanees Tt aeeinniilaies in disused \\t‘lls, it is 
given off when niaiiv earb(»iiates aie healed 
strongly—(.lialk, foi‘ e.xanqih*, on heating, foinis 
quick lime and gi\es ofi eaibon dioxide It is a 
constituent of the atiiiosjihere, though in \ai \nig 
amounts-generallv moic is found in tin* atiiios- | 
jiliere of towns than that of the eountr\ Its | 
jiresenee in the atmos])}iei o is of vital imjioitaiKe j 
to filant lif(‘, as it foinis the sup])lx fiom wliali ' 
the vegetable kingdom obtains its eaibon 

If shaken up in watei some of the gas dis¬ 
solves, producing a soliitKUi of a slightly aeid 
reaction, the acid formed being <ai borne acid 
Thus— 

H,(> -f (H), - 
\\ atfi (’aibon Cm Itoiiic 
dioxide ucul 

More gas will dissolve if it is shaken under ])res- 
Rure with watei, tins is bow manv .lei ated wateis 
are made 

Cai home a<*id is vei y unstable, Imt it forms 
stable salts called carbonates Solutions of the 
aeiil have a solvent adion iqion man v subskiiK es 
Thus ramwatei during its passage tliiough air- 
takes up some of the e<ii‘bon dioxide On ])ei-< o- 
latmg thi‘oug]i a chalk foirnataui iainv\atei has 
a distinct solvent action upon the clialk, wliuh 
goes into solution and foi-ms what is called hard 
watei The slight disintegi.iting action of soil 
winter- and ])lant looth^ts on soil and otlier- par¬ 
ticles may be due jiaitlv or eiitir’elv to the ]ue- 
seriee of tins acid In t.ict, a satinat.(*(l solution 
of the aeid has been used f(*i estim.itmg tin* 
amount of avail.ible ])lant food m soils 

Tlie Cahro\ati-:s ai’e of great im])ortanee botli 
connnercially and agrletiltnrally (.)n the addi¬ 
tion of an add the> all give off farbon dioxide, 
or* in other v\oi-ds they jir-odiice effeiwescenei* 
From an agricultural ])onit of view% caibonate 
of caleiiim or chalk is the most impoitant It 
is a white amorphous substance and occurs 
widely disti-ibiited througliout the soils in (Ti-eat 
Britain. It is insoluble in pure water, but 


soluble in water containing carbonic acid. Lime¬ 
stone is imjRire carbonate of calcium. It is also 
found in a ci-ystallinc form as the mineral cal- 
cite. t-halk acts as a base, and its presence is 
essential for the fertility of all soils. It is used 
extensively for maniirial purposes. 

The carbonates of the alkali metals are crystal¬ 
line and soluble in water, and their manufacture 
IS called the alkali manufacture. Tliey ai’c ex¬ 
tensively used in tlie preparation of glass, <S:c. 
Gaibonate of soda is wasliing soda. Basic lead 
caibonate is white lead, and is used in making 
jiarnts Vai ious carbonates of the metals oci'ur 
as mineivils [u. A n ] 

Carbon bisulphide. — Lsed as an in- 
seetieide for subtiu ranean insects and for clear¬ 
ing corn and stores of insect life. It is a vola¬ 
tile and higlily inflanimabh* fluid, and must not 
! ]»e used or kept near a liglit or live eleetrie wire, 
noi must any match, cigar-, or cigarette be used 
near it or its fumes It has proved of incaleii- 
l.ible value lu exterminating the Pbylloxeia or 
Vine Boot. Louse in France and elsevvlien*, and 
IS eipiallv efle<-tive for destioving the gi-ound 
foi-iu of woolly a])lus and other suliteiraneaii in¬ 
sects, ants, *}xe As far as is known at piesiuit it 
does not seem to hai-m pique oi eggs when eni- 
jiloyed in sueli quantity as would pay to use in 
even gaiden cultivation. If must bi‘ injected into 
the soil w hen the lattei is wet, .is it looses its kill¬ 
ing jiowm indrygiound The actual fluid must 
not toiK-li the loots, wliidi would be haimcd, 
but the fumes cause no nquiN It is best in¬ 
jected at a (l(*ptli of () in. by means of sjieeial 
, inieetors (Vennoiel and M‘(jlowan injeetoi’s). 

I The quantities to use in tlie soil vary lioin 1 to 
.‘to/ pel s(j V(1 ; fortiees, ii to 4 o/ to eai'li tree 
; Storerl gr.iin, A(-, may be eleaied of w'eevils, 
&(•, bv jilaeing it in < losed i ecejitai-les and using 
I lb of the fluid to lOtKI eu. ft of sjiaee. Jt is 
best ])laeed m seveial saueeis on the top of the 
giain oi stoKxs, as the fumes being beaviei than 
air descend into the mass Its (‘fleets on the 
soil also a}>j)e.u to be benefleial to the growth 
ot plants [f v t ] 

Carboniferous System. This mqior- 
tant system of strata gams its name fiom tlie 
frequent (M-euriiuu-e of coal among its lujds, 
esjieei.illy in tin* higlier sei ics Foiests of ]ai-g(i 
jil.ints, lower in oigani/ation than our typical 
modem liecs, had liegun in Jtevoniari times to 
sprc.ul across the <‘aith In the (’arliomferons 
period they had assuni(‘d sm h importance tliat 
tlieir i-(‘iii.iins, wheie entombed in swamps or 
along slioie-liiHxs, nltimab'ly foi-ined coal si‘ams 
fioin a lew imOuxs to s(‘V('i,il fi*et in thickness. 
In Kuiope tin- (’ar bomfeions p(‘iiod opens as 
a rule with inaiiiu' deposits. In tlie noi*th of 
England, liowevei-, in the lount^ of Antrim, 
aiut in south(‘rii Si-otland, coal siams occur ev(*n 
among the lowi-r bi'ds Sme(‘ eoal-miiiing is 
likely to Yield lar'ger jirolits than agi-ieulture, 
the farming area on CUi bonilerous stiata be¬ 
comes (-()rj-es])ondmgly i(xstileted, and liiige ‘tqis’ 
of sliale ami sandstone are allowi'd to sjiread 
over the ground,! ound .ibout the smoky ebimneys 
of the mines. In midland England these ‘tips’ 
have been in recent years jilaiited in some 
phaces with tiecs 
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''riio typical succession of strata in South 
Wales and south-western England, excluding 
the abnormal series in JJevonsliire (see art. 
Culm Measures), is as follows.— 


Carboniferous-j ^ 
sub-system. (. 

Tx)wer f 3. 

Caiboniferous^ 2. 
sub-system. 11. 


tJoal Measures Senes. 
Millstone (4rit Senes. 

Tipper Limestone Sliale. 

(JaiboniferouH Limestone. 
Lowei Lirnestoiie Shale 


The three lower senes are sometimes conveni¬ 
ently groujied together as the ('ai lionifeious 
Limestone Series. 

As we go northward, grits and sandstones, 
with .some coal seams, become fre<juent on the 
level of the Upper Limestone Shale, and this 
set of beds has received the distinctive name of 
the Yoredale Series. The Pendleside Seiie.sof 
Messis Hind and Howe (Quart Joiirn. Ceol. 
Soc. London, IbUl, p. 347) covers, however, beds 
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in Lancasliire and elsewdiere whicli were pre¬ 
vious! v classed as Yoredales, and the fossil.s of 
this series are of Ujiper Caiboniferous type 
Hence in recent years the base of the Upper 
Carboniferous sub-system lias been shifted dow’ii 
in certain places, and it has been recognized 
that the Yoredale tyjie of rocks may be repeated 
in the Upper Carboniferous Tt is urged, more¬ 
over, that the true Yoredale Series is repre¬ 
sented in Tjancashire (Pendle Hill, &c.) by the 
upper part of the (_Carboniferous Limestone. In¬ 
deed it IS clear that in adjacent parts of tlie 


marine area limestones, sandstones, and shales 
W'ere being deposited simultaneously, juodiKing 
in oiii day a great diversity of .scenery and soils 
on the same geologu'al sei le.s. The Millstone 
Grit w’as foimed as a remarkably extensive .sliore 
deposit tliioughout the Engli.sh area. Witli the 
epoch of the (Coal Measures Series we reach 
true swampy conditions, and even dry land; 
and the forests assert themselves freely, their 
remains forming excellent coal .seams among 
shales and sandstones. In some countries, as 
in a va.st tract stretching from Kussia eastward, 
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the whole Upper Carlioniferous strata are typi- lands on its crest. The Bristol coalfield lies in 
cally calcareous and marine a downfold to the north; while nearly the whole 

At the close of Oarboinfcroiis times earth (Carboniferous system is seen across the Severn 
movements set in throughout Europe which in the Ftu est of Dean, an island-like mass rising 
wrinkled the strata in a series of folds, mainly from a lowland of Old Bed Sandstone. A true 
running from east to west Some areas sank in; forest remains upon its plateau, some C(X) ft. 
others remained as great blocks above the general above the sea, and the CCoal Measures are worked 
level; while ilenudation proceeded to wear away in mines concealed among the trees. The great 
the crests of the folds that were formed in the coalfieltl of South Wales lies to the west, bor- 
crumpled regums. Hence the highei (Carbon- j dered below by Uarboniferous Ijimestone, like 
iferous beds, including an immense amount <*f , the Forest of Dean. The Coal Measures come 
coal, have often been denuded away, exposing | to light, forming hummocky tumbled country, 
the lowei senes, whitdi is more suited for agn- 1 in several areas in central PCngland, through the 
cultural operations The cou/^c/^As, t>r areas rich j covering of the Ti lassie plain. The contrast 
in coal, owe tlicir jiit'servation to local accidents, 'between these Coal-Measure areas, supporting 
such as the lowering of the (Coal Measures int() j smoky but prospm’ous towns, and the adjacent 
tlie troughs of earth-folds out of rea<h of the agricultural c*ountry of the New Bed Marl and 
severest denudation. Hence the CCoal Measures | {Sandstone, with their red brick cottages and 
cannot now be continuous over any vast aiea, j (jiiiet orchard.s, is noteworthy throughout inid- 
and the (»ccurrence of coal beneath one farm is ^ land England 

no proof in itself of its existence heneath ad- i The beds of the Millstone (Int Series give rise 
jacent lands. So much money has been lost by ; to scarps and ternuu's still more emphatic than 
reckless sinking in search of coal, that t/ 0 (» miK li those of the (’arhoinfeioiis Limestone. They 
stress cannot he laid on the necessity in all cases form a striking and baiien c.scai’pment, facing 
for consulting geological maps and memoirs, ' west, above the fei tile Ti lassic area of tlie Che- 
where such have been jmbli.shed. Wlnu'e the ! shire pl.iiri 

beds eontain fossil organic remains, a reasonable I The Pennine (’ham, an npfolded mass running 
judgment may be formed; but it is alwavs de- I northwards fiom Staflordshire,ex]»oses the whole 
sirable to refrain fioin expensive operations, if | Carbonifeious svstem on its denuded surface, 
the ineie ground for sinking is that the rocks | The C’ai bonifeioils Limestone in the coie foims 
are said to look like those associated with coal j the dab*-and-plateau countiy of J)erbyshire, 
in some other and ]>erhaps remote locality. which has been befoie refeiied to On its east 

The most striking contrasts of landscape and I and west hanks the ovei lying grits ]m>duce 
surface (‘onditnuis occur in different Oaibonifer- j sear]).s, with long dip-slojies falling to the South 
ous areas in our islands The mass of limestone ! \ kshiie and ijancasbiie eoallielcls n^speetively. 
in the lower sub-system, sometimes 3fK>0 ft (U j The limestone area in the <.mitre is now (piari led 
more in thickness, gives use to plains and pla- 1 on an enormous scale, ami the smoke from the 
teaus, and the latter aie cut into deeply by the limekilns almost rivals that which creeps up 
streams, as is well seen in the ‘dab*’ country ' fiom the industi lal .iieas of the eoalliebls The 
of J)erbysliiie The water uses m unexpected ■ pr<»\imitv of tin* latter is seen by the blackness 
places, and often disajijiears as unexpettedly j of the vegetation mi the Millstone (Jrit mooi- 
into the ground. 'J'ht* stieams, owing t<i the I lands, and of the wool of the sheep that pasture 
.solubility of the liniestoiie iii watei eliaiged with theie 

carbon dioxide, literally dissolve out then own Still faith(*r noitli, the Millstmie (i!rit Series 
channels, and jiursuc a course [lai’tlv above and bums the crest (ff tlu‘ great an h, in tin* high 
partly below the gioiind. Some <»f the (h*e]) bh*ak ]>l.ifeau of the Peak; but it is again eut 
lavuiies in the limestone, vvlin h now he open to j tluougli, so as to exp(;se tin* limestone, in ti wide 
the day, may have been at one time subteria- area fioiii central Westmorland tc* beyond JLeh- 
nean c hannels, the loofs of v\hu li have fallen in ' mond in Vorkshite Here we find the t} pi<*al 
‘Swallow holes’often .vppeai in the up}H*i ln*hls, \ Yoi kshiit* mooi lands,gre.it swellingiollsof i oun- 
and increase gradually as the surface falls in i ti\, with < leai and noble stieams running east- 
towards some undei lying i.IV(‘HI foi nnsl b\ m)Ili w.ird in tin* valh'vs Tin* lounli v is still wilder 
tion of tin* lock below. In many eas(*s tliest* .is we enter Duili.iin, wdiih* the J)urliam and 
swallow' boles become too steeyi for tillage, and Newe.istle eoaltield lies at a lowei level on our 
are abandoin*d to sm.ill tj(*es and nndeigiowtli light, iep(*.iting that, of Soutli Yoiksliiie A 
The vertical joints in tlie massive limestone ble.ik ojm-ii p.ist^ual ujiland iis(*sfiom thcT^ne 
give a w'alMikc* ehai.ictei to the weathered sur ' tow.iids tin* (’hev lots, the (’.irbonifeious Lime- 
laee of the v'al]e> sides, and the ()(•( asioii.il bauds j stone Scnc.s pievailmg evciy where ; Imt here 
of sli.ile pi'ovide altei ii.itiiig gi*ntler slop(*.s (liey |co.ils occui in tins senes, and sandstones and 
scar[)s thus often rise iibove grassy b.inks on j sli.iles fieqiiently predominati* over linn*stone. 
wluib c.attle pasture The upper surface of tin* j A bm.id downfold b.is ])i(*served (’.iibon- 
limestone plateaus is often desolate enough, es- | ifei'ous beds jii the basin between the Foitbaiid 
jieeially wheie it is wind-swept, and the bare | the (’l^ale. The lower senes are not so i ieh in 
I’ock may be exposed over wide ar(*.is. linn'stone as those of ei'iitral England, and the 

The (Jarbonifeious Limestone fm ms the mass j (’alciferous Sandstone Series at the liase con- 
of the Mendip Hills, an east-aiid-west ndge, t.iiiis minb red anil yt‘llowisb sandstone. Ooal 
typical of the system of folding th.it can be Measures .iie found in a broad moorland traet 
tiaeed from Kerry across Eurojie (Jutliers of betwetn (Basgovv, Lanark, and Linlithgow, and 
marine Jurassic strata now modify the faim again from the coast at Ayr northwaid to Ai- 
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droHsan, andeaatward as far as Muirkirk. Here on water-logged areas of the limestone; lakes 
the Limestone Series again emerges, and the Old with low shores, caverns, and disappearing and 
Red Sandstone beneath it forms a barren up- leappcaring streams, are frequent features. The 
land on the divide between the two coal basins, great grazing lands of ceiiti*al Ireland liave been 
At Bally castle in Co. Antrim, sandstones of naturally established on this vast limestone 
the Scottish Lower Carboniferous type occur, area, which practically stretches from sea to sea. 
with workable coal scams, and these sandstones, In the south, the earth-folding has brought up 
though without coal, spread over certain areas, the barren Old Red Sandstone along east-and- 
south and west, in the counties of Londonderry west ridges; the limestone, with shales below 
and Donegal. North-west of Donegal town it, has, however, escajied denudation al(»ng the 
they form a bleak upland of poor and jieatv downfolds, and cultivated and wooded lands, 
soils. The (.Carboniferous Limestone in Ireland with streams flowing along them, thus stretch 
rises 111 high scarped mas.s(‘s neai Sligo, with east and west between the heather-covered ridges 
green grassy tables reminding us of tbosii of <*f the sandstone. In (b. Cork, the Carboni- 
Derbyshire. In the north of Clare, bare wind- ferous Slate represents the Carboniferous Lime- 
swept terraces occur, forming consid(‘rable lulls, .stone Series, and angular fragments from it 
but in general tlie Irish limestone has been mingle freely with the soil. Millstone (Irit and 
worn down to an almost level surface by huig Coal Measure strata give rise to poor lands in 
ages of denudation. Broad bogs have gathered West Limeiick and Clare, and occur in high 
on the superficial boulder clay, and sometimes I moorland outliers above the teiiaced Imiestoiiee 



General section In Southern Ireland, KliowinR Irounh^ of rarhonifcroim Limestone (L) with Shale below, down- 
folded between masses of Old lUd .Suiidstom (O), ^hnh rise as Imneii liills Tiie mani cultivation occurs along 
the hollowH, while the soil is rendered lighter h> dowtiwasii from O over the shaks 

near Lough All«'n; other coalfii'lds occur near all the others of the (^arlx mi ferous System. 
Dungaiiiioii and on the high ])lateau iioith of Their pastuies especially are remarkable for 
Kilkenny. The Tapper (.!ai boniferoU'^ beds, how- then sweetness and general e.\eellence, and, 
ever, have sutlered so greatly fioiii denudation even in the elevated distiiets of Derbyshire and 
that there is little lack of limestone e.\m>Hures Cumberland, they suppoit a valuable herbage 
throughout the greater part of JrelaiHi, and which is much favouied by sheep The nutri- 
amall limekilns, used from tune to time, are timis Sheeji’s Fescue orina), a grass well 

dotted freely about the country. [o a j. c J adajited for such dry and exposed situations, is 

the most eonspKuous plant of these mountain 
C^AiinoNIFEROUS SoiLS Tlic sliales and clays pastures 
of vaiious tints, which occur at the base of X^iilike most otbet directly dei ived soils, that 
the (\iil)oiuferous System (Lowei Carbonifer- from limestone is not produced from the debris 
ous Shale Senes), form poor, stiff, vellowu.sli oi of the rock as a whole, but almost entirely from 
reddish colouicd soils, very similar in iliaiacter the iinpuntics it contains, w'hich remain behind 
to tho.se of the Coal Measures As the rocks aftm* the cai boiiate of lime has been removed 
of the senes are .soft, they bleak down lapidly, bv solution (see art Limestone) Phosphates 
to produce retentive .ind geneially unmaiiage- are usually present, and the fact that potash 
able and unpiofitable clays The stiip of land becomes inoie available in the pre.seiice of a 
in Dnrbain extending fioiii (’ocktield to Wood- high ]>eieentage of carbonate of bine adds to 
land IS of this natiiie, and is siifliciently lepie- the fertility of limestone soils 
sentative of the senes (M‘(\mnell, .Agneultiiral The most prev^alent variety of Carboniferous 
(leology, p 177) In geneial, th(*se soils are Limestone fuiiiishes a loose friable loam, which 
])oor in lime, although bands of limestone .some- is usually thin, owing to the great thiekness of 
tunes occur iiiterbedded among the shales strata that must disa])pear in order to provide 
Similai limestones occur in the Calcifeious the material neces.sary for ev^en a few' inches of 
Saiidst(»ne Series of lieland, but do not seem soil. Often, in exposed places, no soil w'hatever 
to have a very marked effect on the feitility col lei ts on the sui face of the rock. Such a phe- 
of the districts (Kilroe, Soil Geology of Ireland, nomenon is well seen in the liurron distriet in 
]) 83). The Scotch Cah ifeious Sandstone soils Co (Mare. Many varieties of limestone jiroduce 
are to be found on the northern shores of the soils wdiieh are stiff and clayey, especially if 
Firth of Forth, leaching from Sealield along they contain muddy irnpuiities, like tlie earthy 
by Kingliorn, Burntisland, and Invei keithing, limestones of the Dublin area, 
as far as (Charlestown. These .soils are deep and The great hulk of the (’arhoniferous Limestone 
dark-coloured loams of great fertility, and are area of the Bntisli Isles is under permanent pas- 
for the moat part under cultiv’atioii. tiire,hut, as in Somerset,(xloucester, and(^unioer- 

The lands of the (Carboniferous or Mountain land, w'here the soil is of reasonable depth, good 
Limestone Series form a pleasing coiitiaat with crops of cereals, turnips, and hay may be grown. 
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The poious nature of the underlying strata en¬ 
sures a dry condition of the soil, which brings 
about an early harvest In Ireland the hiiie- 
stone of the countiy is mostly coveied witli 
glacial diift, and coinuaiatively few of the soils 
within the area have oeen formed in situ. The 
(,\iiboniferouH limestones of the Lothians, in 
Scotland, are also di ift-co\ eied, and tlie soils 
are further inoditiefl bv an admixture of the 
detntuH of dykes and lulls of basalt, whicli con- 
ti-ibute muih valuable fertilizing mattei to the 
lands of that famous agricultural distract 

In (V) C^oik the Cai'bonifei'oiis iSlate, with its 
associated sandstones, gives rase to stony loams 
which are excellent for both tillage and p.istiir(i 
Mr*. Kilroe notes that tliey ar*e often beneficially 
affected by an admixture of the adjoining Old 
Ked Sandstone material, or by a reiiiforteinent 
of limestone drift (Soil Geology of Ireland, 
P Hr,). 

l’h(‘ soils of tlie Yoredale Series ai'c of very 
little .igi'iCLiltiiial impor-tance. Tin* shales jno- 
duce a stiff, wet, black clay, while the sand- 
ston(‘s of tin* formation also fuinish soils of 
very inferior quality l-Joth the shales and 
sandstones are covered witli a coai’se, wor*thless 
vegetation, in which furze, heath, whortlebeii\, 
and sorrel })iedominat<‘ (M‘('onriell, Agr*icul- 
tur*al (xeolog^, p IHl) 

1 'he Millstone Grit Sei’ies usually occunies 
high giound in a Gar boiufm’oiis area, and is 
singularly free from any co\ering of gl.i<*i.il 
di’ift f'or either* pasture or tillage the soils 
furnish pool m<it.eiial, althougli with liberal 
tieatment bin, if not <ilways ]jrofit.ible, ci*ops 
can be raised on them ()i diiiai il\, hovvevei, 
the land is left uucultixated, and when swampy, 
as it IS where tin* siibsti.itiim is impervious, tlie 
gi'oiind IS occupied bv he<iths and mooi Tin* 
soils are sands or gi<i\els that ai*i‘ almost desti- 
tuto of fertilizing niatei lals 

Associated with the ('oal MeaMii(*s \Nt* lind 
wet, poor, .stiff, \ell(uv (la\s, sup],orting an 
inieiioi heibag(‘, in N\hnli heaths and sedg<*s 
])l.iy a prominent pai t In .some j,laces, \\ln*ie 
the beds ai<‘ more micacfous and sandy, the soils 
aie much loosei, but often <\cii In-ie the diaiii- 
age IS bad An application <*f lime in «.onnec- 
tioii with thorough under di.image has a vei v 
rnaiked effect m the im|)i o\I'lnent of these 
lands; but chemn-.il .in.il\sis icNeals a (h'fi- 
(lein v of some of the most impoitant food 
m.iti'i i.ils, and a liberal ajiplic.ition «*1 maniiie 
IS thus also neccssai v as a jiiep.ii.it ion foi the 
growth of lemuneiatne Clops [t ii ] 

Ca.rca.SS. 'f'he butihei w]n*n bu\mg ani- 
m.ils foi slaughter has always to consnlei what 
the w'eight of tin* carcass will be 'This is not 
veiy (‘asy to aseei*tain , theie .11 e thiee methods 
of estimating the dead w(*ight 01 tan ass weight 
of an animal 

Fllis'i’ Mi'Tlloi, - Jiy caiefullv handling cer- 
tfiin paits of the animal, and as the result of 
tliat handling, tin* butcliei* judges by ey<* and 
brain what he tliinks the carcass of an animal 
will weigh 

Taking an ox for an example, the butcher 
handles the following ],arts, viz biisket, flank, 
H(*i*otum (or eod), the mu.seles behind the shoul¬ 


der, the rib.s, the loin, and the amount of fle.sh 
on the pelvic bones {tuber isc/iii) at each side of 
the tail In calves, much the same liandJing 
takes place 

In shee}>, tlie butcher generally handles the 
loins by spreading out his hand over them in 
tile region of the kidneys, to ascertain tlie de- 
' velopment of tlie muscles there {longissimus 
dot SI, he then lifts tlie animal u]) care¬ 

fully, and slowdy turns it over his knee, at tlie 
same time estimating liow' heavy it will weigh ; 
.s(‘tting it down on its hind (piarters, he feels 
the brisket as to the develoiiment of the mu.scles 
] there 

' In pigs not mueh liandling is done, tlie weight 
, being judged piineiiially by the eye and brain 
of the butcher. Needless to say, this method 
I leijiiires a keen eye for detail, an active brain, 
and long e\])erit*nce to beeome an adept; but 
, the fa(‘t that the biitcliei eai ns Ins living by 
j tins judgment no doubt sharpens his wits, be- 
j c.iu.se if lie estimates tlie carcass to weigh more 
! than it does, he has to p.i\ pi etty Iieavily for 
I his mistake 

I Skcom) Method ' This is a method of esti- 
' mating the dead wtught of an animal hy m(‘asin- 
nig (eitain jiaits of its boiK. Mi .T. Kwart, in 
Ins Meat Piodiiction, gives very full details of 
tins method; but to meet the variatioins in 
w’eiglit oc(*asioncd bv tin* variation of form 
chaiaeteiizing bleed, it was found neei'ssary to 
ilivide the vai leties ot calth* into .sevi'ial classes 
Aftei classiti(*atJon .is to brib'd, the <*onditions 
as t(> state ot i,it ness had to lx* coiisideied — 
as lialf i.it, model at el \ fat, jii'iine fat, very fat, 
,ind extiaoidinai ilV f.it 'I'liis emliraci'd so 
I many details that the metlnxl is vi^rv selilom 
I ii.sed in buying and selling fat stock It has 
j lieen sujiei se(h‘d bv tin* 

j Third Method Tins is tlie method of 
j w'eigfinig the annual alivi*, .ind by carefiillv 
pn‘p.iie(l tables (,il( iil.itnig the ])ei*centcige of 
j dead w’eiglit as (otnp.ired with tlie livi* weight 
I ft is a metliod Inglilv spoken of by some peojile 
I and not appiov’ed of bv oth(‘is Although the 
j method has been in vogue for a number of 
1 vi'ais, it has not iii.ide veiy gieat jiiogiess in 
I (beat Ihit.iiii in .su|)j)lant iiitr the oldei metliod 
; ot the liutchei I’loof of tills is evident in 
I some eases, siieli as at tin* Foieign Gattle 
M.iiket, I)tptfoid, London, wh(*ie it is (pnte 
a (ominoii thing on .1 mai k(*t day to si*e over 
i.illle .sold in less tluiii two hours, not one 
ot Nvlneli li.is crossed over a weighbridge, tlie 
juiigment being ilone bv eve The weighliridgi^ 
IS 111 Use at the Metiopoiitaii Gattle Market, 
Islnigloii, London, wheie home animals are 
.sold, but it is not iiiiuh used On tlu* other 
hand, at manv of the amtion marts 111 Scot¬ 
land all the eatth* p.iss into the inig over a 
weighbridge, the weight bt*iiig shown on a 
di.il ('attle ai e iiioK* often sold hy livt* weiglit 
th.iii sheep 

Hefoie calculating the weight whicli one ex- 
pc*cts to get in the eaicass, it is neee.s.sary to 
note that some feedeis bung their cattle to 
matinity mueli quicker than others, and the 
peicentage of dead wa*ight to live weight de¬ 
pends on the class of food supplied to the 
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AiuDials. It is not an iincoininon tiling to liear 
liutclioirt say Mr. So-aini-So’s cattlt* always 
weigh wliat you reekon them. Only a few 
yeais ago (and even now in some eas(‘.s) it was 
customaiy to allow young cattle to run about 
until they wore throe or four years old hoforo 
attempting to fatten them for tlie butehei, but 
the ])iesent up-to-date farmer has adopted the 
iii(‘thods of the fhiited States feeders of feeding 
oil cattle when very young. Examjiles of tins 
may bo .seen at Birkonhoad, London, and Glas¬ 
gow, nearly every week ‘baby beef’ being 
shown. Thesii animals are under two years of 
age, yet in prime condition Samples (►f what 
can be done in this country are seen at our fat- 
stock shows at Chiistmas Mr MSJannett of 
Woodlands, Stirling, Nik, has done iniuh to 
get th(> farmei to si'll his animals to tlie butt lier 
b^ tilt' live-weight method, and in his cai't'fully 
compiled book he says that in slieeji the pei- 
centage of dead weight vanes with Iht^ bnssl, 
but the aveiage may be taken as being neaily 
coirett, Ins tiguies bt'ing bl pei ct'iit of mutton 
Young fat jugs, ht' found, will dress pel 

cent to 70 per cent, wdnle jirnne hit jiigs will 
dit'ss (i7h to 77k per cent Thest' exjieiiments 
or tests weie conducti'd on his <»wn fai m, and 
ht' notes that sheep fasted foi fw entv-four hours 
or journeyed to markt't lost fioiu 7 to 12 lb of 
liM' weight 

IjjiAves and (Libert found that on an aveiagi* 
the dressed wi'ight constituted the following 
]H'rccnt.iges of the li\e weight Ihit oxen, 50 8, 
iat («d\ es, (53 1, pool sheep, 53 4, very fat sh<;ep, 
(II, hit pigs, 82(5 ])er i cut Tfcng.st, in the 
cattle vards at liCipsic dui'ing a jiernHl of three 
yeais 188i)-01, found as follows Oxen, 53 4, 
h(‘ifcrs, 55}), cows, 48 1, bulls, 54 3 jk'I' c(*nt 
In 1808 he found Oxen, 53(1, heifers, 513, 
cows, 50 8, cal\(*s, (10, shee]», 53. and ])igs, 8(5 5 
])('!• cent; whili' in weighings ol eighty-eight 
WM'll fattened cattle made b\ theGeiman Agii- 
eultuial Society in tlie Ai'iiiy ('onsi'cvi* F.u times 
at Mam/ and Tlaselhoist, the highest diessed 
weight W’^as (53 3 ]ier rent of the live weight. 
Jneidentaily, the animal wdm h sliowu'd this 
liigli-diessed w’eight was aflected with genei.il- 
i/ed tuberculosis In the meat m.ii kets of 
Berlin it is customary to deduct. 20 jier cent 
of the live weight where jngs are sold aeeoid- 
ing to dressed weight (Ostertag) Many nioie 
figures could be given, but in all of them theie 
is an amount of variation, and, as Mi MMan- 
Tiett says, condition must remain a matter of 
judgment. Inferior cattle will dre.ss less and 
Iirimc cattle more than the figures in his table.s, 
so that in any ol the methods the juaetieal 
judge will always have the advantage 

liefore ealeulatiiig tln^ w^eight of carcasses the 
uiuh'i'iiieiitioned portions of the animals, to- 
getlu'r with organs iiamt'd, must be excluded, 

VIZ .— 

/a Cattle.-—The skin or hide, tail, head, feet 
taken otlat tlu^ first or lower joint of the carpus 
and tarsus (that is to say, imriu'diately abov’^c the 
shin bones). The oi'gans contained within the 
thoracie (clicst), abdominal (belly), and pelvie 
cavities, Willi the fat attached to them, except 
in the case of the kidneys and their surround- 
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ing fat. In some districts the kidneys are taken 
out during the dressing of the carcass. The 
bloodves.st‘ls along the spinal column and in 
the interior portion of the thorax, together 
witli the attached tissues; this, again, varies 
in difleieiit localities, as in London a consider¬ 
able portion of the jiostcrior aorta is left at¬ 
tached to till' larcass. The tendinous poition 
of the diaphragm heie, again, in some disti lets 
and cities, the pillais of t lui diaphiagni (or thick 
skirt) aie left att.uhed to the carcass. The 
.sjiiiial cord (not .ilwavs); the penis and testi¬ 
cles of bulks, the penis of oxen, tlu' uddei' in 
old cows blit not in heifers 

In Calres - The skin, liead, feet (taken off in 
the same wuiy as in oxen), the orgtins of the 
thoiacK, abdominal, and jiclvic* cavities; the 
navi'l and the exleinal sexual organs of bull 
calvi'.s. 

In She(‘p —The skin, head, feet (taken off as 
in oxen), the oigans of the thoracic, abdominal, 
and pelvic cavitu-s, with the exception of the 
ki<Ine\s (in liondoii ami somt' othei phu (*s the 
kidne>s aie taken out), the external sexual 
org.iiis of tujjs and wethers, and the uddei- of 
ewes. 

In Pup — The organs of the thoracie, abdo¬ 
minal, and pi'Ivie cav'ities, t(>geLher with the 
tongue (but not alw^ays the tongiK'); the kidneys 
and ]>eritoneaI fat an h'ft in the carcass In 
weighing e.ittle the carcass may bi* weiglu'd in 
sides, in cpiaiti'is, or as a wbr>le. 

In weighing sheej) and eabes tlie eai’cass is 
weiglied as a whole In weighing pigs this is 
gi'iierally done as a wdiole, bat in the ease of 
big old boars and sows they may be weighed in 
sides; and heie it may be noted that in some 
paits of this eouutiy large boars and sow's may 
1 h‘ skinned, and in tlait ease the skin is not 
weighed with the carcass If the carcasses of 
<atth‘ aie weighed while waim, a deiluetion of 
1 lb perewt is allowed [t d. y.] 

Carcasses, Destruction ol^. - There is 
no surei method foi the eiaiiicatum of .specific 



di.sease tlian destruction by fire of all diseased 
cai ca.s.ses The proee.ss is exjieiisive ui the case 
of the largei animals, but it is eminently satis¬ 
factory, and IS tiim'-saving comjiared with the 
labour of digging deep treiicbes for the recep¬ 
tion of the bodies. (Ireniation may be earned 
out in the field or in a suitable incinerator, 
w'hieh is in some parts provided for the jiur- 
po.se. Field cremation is easily earned out. 
Trenches are dug in the ground in the shape of 
a cross, as in the accompanying figure. Fki(;h 
trench is 7 ft long, about 15 in. wide, and 18 
in. deep at the centre, where the twm meet, 
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becoming shalhjwer as they rise to the surface 
of the ground. Tlie eartli i.s mounded in tlie 
centre at each angle fornieil by tlie trendies, 
arx, and two iron lathes are jilaced on top of 
it. The necessity foi the trenches is that they 
provide a suitable drauglit. 

Jhidie.s may be luirned whoh' or in pieces 
The quicker metliod is to eviscerate the animal 
and remove the limbs Tin* trunk is placed on 
a few jiieces of stout wood, whicli act as a base; 
more wood is added, on which the limbs are 
Jilaced, then another lot of wood sujijioi’ting 
the viscera With paraffin and stiaw the pile 
is lighted, and in six or eight lunirs the animal 
is consumed The trench ought to he raked out 
from time to time to allow' foi the drauglit of 
air. In some cases it is not advi.sahle to ojien 
the body before ciemation, as, for instance, in 
the ca.se of anthrax It is indeed lorhiddcn 
by law to eviscerate the carcass of an animal 
suspected to have died fiom antliiax. [li l] 
Cardamine pratensis, a (rucifctous 
w'eed, coniinonly called Lady’s Smock or May 
flow'er See Lady’s Smock. 

Cardamom.— In Eastern agi iciilture there 
may be said to he at least two plants that afford 
eardamoms—a spice wdneh consists of the seeds 
obtiiiiied fiom diied leathery fiuits or capsule.s, 
and IS used in medicine, cookery, confcctionci^, 
&c The true or le.s.scr Cardamom, the Malahai 
(/aidamom, is the fruits of ICletUxrui Carda- 
mommn^ and the so-calh‘d gic.itcr (\irdanu)m 
those of Amomum mbulatum of Nepal lioth 
are peieiinial lierbs th.it behuig to the nat. ord 
Scitamineie, hut the latter is only a jioor sub¬ 
stitute for the former, and this may he said t(» 
be the case with all the other suhstitutc.s d'he 
true (’ardamom is indigenous to western and 
southern India, and is cultivated fiom htK) to I 
boot) ft in altitude, in Kanara, M\sore, (\>org, 
Wynaad, Travancore, Madura, Ihirma, (Vvlon, 
and Java. It is e.s.sentially a plant of the 
Tiopics, and ev'eii theie is eonlined within very 
narrow limits There w’ould apjiear to he two 
forms—the Malahai' and the M ysoie. 

A fairly deej), ndi, loamy soil, re.sting on rock 
and located within undolating land in close 
proximity to running water, is indispensahle 
Shade and humidity are al.so essential, for the 
plant luxuriates in mists and fogs and cooling 
sea breezes It thus foIlow's that the aie..H of 
jirodiiction are not numerou.s, and even w'lthin 
Malah.ir—the lioim* of the ])hint—theie are 
only certain tracts that aie what might he 
called specially favourable. Theie may be said 
to be two methods of cultivation (a) Forest 
Smees are cleai'ed in the jungle.s, 
weeds uprooteci, and if caid.imom.s do not al¬ 
ready exist as semi-wild jilant.s, root cuttings 
are planted in Febriiary-March here and tliere 
all over the plot. An occasional weeding is 

f iven, especially around the plants, and by 
eptember-Noveinber of their thud year a first 
crop may be obtained For thiee to five years 
subsequently crops arc gathered, and tbeie- 
after the jilot abandoned and a new clearance 
made. Thi.s is the system that as a rule jiie- 
vails in Malabar and in some parts of M^'sore, 
where cardamom production is occasionally 


I made an auxiliary to coffee-planting, {h) Aqri- 
' cultural Production .— (’ai'dainoms may bespokeii 
of as extensively grown in the hetel-p«alm and 
pejiiier gardens of western India and Mysore. 
In Kanara the crop is chiefly raised from seed, 
the sowing taking jilace in Sejitemher-October. 
The seedlings are often transplanted into rice 
seed-beds, shaded by jialin leaves When eigh¬ 
teen months old tliey are cari'ied to their }>er- 
nianent jiositions, either in March-June, or 
! again in Hcpteniher-October. The jilants are 
Jilaced in pits, alxuit Si ft apart, and richly 
manured, tlie maniii'e, very largely leaf mould, 
being lejieated evxuy March -April The flow'ers 
appear in May, and the fruits are in sea.son 
in Septemher-Octohei. 

The fruits have to be carefully severed just 
hefoie fully ripe, sinee the pressure of the fingi'r 
in jilueking fully i‘i])e finits would cause them 
to bnr.st and to he thus injiii'ed eoininereially. 
After being dried in the sun earefnlly for tw’o 
or three days, the fruits are hand-riihhtxl to 
remove the stalk, calyx, ikv A fullj' .stocked 
j3lantation may contain 300 to 400 ('aidamom 
jilants to the aeie, each yielding up to lialf a 
jKrniid of dry cardamoms If i chance can bo 
Jilaced on the available statistical information, 
there would aj)pear to be an annual production 
in India of about 2,(X)0,0(X) lb The expoits 
from India during the jjast five years have 
show’ll an exjiansion in qnantitv and shiinkage 
in juice Lilt India is itself the most inqiortant 
market in the W'oild for cardamom.s, lienee it 
imports, from Ceylon mainly, h.ilf a million of 
jiounds, or just a little more than the quantity 
exported. [aw] 
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Cctrdoon {Ct/naia (a/dunetdus), a jieren- 
riial related to the artichoke, and piobably 
descended fiom the same sjiccies. It is larger, 
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however, than the artichoke, the stem attaining 
a height of from 4 to 6 ft. Tiie leaves are large, 
pinnatifid, with yellow spines on the maigins. 
The fleshy leaf-stalks are the parts that are 
used as food, and when blanched and properly 
cooked they are excellent. The flowers Iiave 
the property of curdling milk. The plant pre¬ 
fers a light, rich soil; it is I'ai.sed from seeds 
sown on the open bordei in Apiil or in a fiame, 
the seedlings being transplanted. Trenches 
1 ft. deep, as for celery, should be jirepared, and 
the plants set in them 1 ft. apart. They like 
plenty of water in dry weather. They must 
be (*arthed iij) as for celery, oi they may be 
blanched by placing a drain pijie ovei them 
and filling up with sand On the approach of 
fiost they rnu.st be lifted and placed close to¬ 
gether in a cellar, where they will keep good 
till March. [w w] 

CarduuSy a genus of thisth's, the species 
of which are either annuals, biennials, or p(‘ren- 
nials. They are soinetiiiies cultivated for mass¬ 
ing in what is known as the wild garden 
(h*nerally, however, they are too coarse and 
weedy to be classi^d among decorative garden 
plants. See also Tiiisti.ks. [w w | 

CareXy an extensive genus of weeds belong¬ 
ing to the nat ord Oyperaceie and commonly 
known as sedges Sei* Skooks 

Caribou (the American Jieindeer, Rarujifcr 
caribou) - This deer ranks in size next to the 
moose and elk, and occurs in the most northerly 
parts of North Ameiica, inhabiting (’anada up 
to the Arctic coast There are .several ra< es, 
named according to their habitat, and dittering 
chiefly in regard to size and branching of the 
anth'is, but showing much general resembkiiice i 
to one .mother, and to their Old World con- i 
gener the lijipland reindeer. In all, brandling i 
antlers, winch are shed anmially, are borne by i 
both sexes, the characteristic jKilinated biow- 
tinc, ])ointing downwards, is w'cll developed on , 
one side, occasionally on both, the legs are 
short and thuk, the hoofs short, round, and 
widely s})read, enabling the .imiuals t<» pad 
along w’lth great lajnility over sw'ainjiy giound, j 
and e\en over’ dee}) snow^ lleiiuleer moss forms 
their sta|)le food in w'lntei, but in .snininei all 
sorts of shoots, gr-asses, &c, are e.iten The 
(\ir‘il)ou are much liunted and tr-apped for the 
sake of their valuable skins, and they are ia})idlv 
gi'ow'ing scarce in all but the most inaccessible i 
yraits of their range. Twm) distinct t>})es arc 
the Woodland (^aiibou {R. caribou)^ a large,] 
h(‘avv animal of a dun colour marked xvith 
white, and the llarren (iround ( aribou {R 
<jr(>(‘nlandicun\ wliich is very much smaller and 
lighter in build, but has larger antlers This 
s})ecies migrates in May to the shor-es of the 
Arctic Ocean, returning inland in Sefitembei-. 
Its flesh is highly })iiz(‘d, and is much used by 
IVnadian trajijiers in the form of pemmican. 

[j. A. T.] 

Carnallitey one of the most important of the 
‘ potash salts ’ of Prussia; a hydrous chloi’ide of 
potassium and magnesium (KOLMgCl^-AHoO). 
When pure, it contains 26 8 per’ cent by weight 
of potassium chl(»ride, or 14-1 per cent of potas¬ 
sium, as against nearly 19 per cent of potassium 


in kainite. It is easily soluble in water, and 
takes up water, thereby liquefying in damp aii’. 
In the Stassfurt deposits, the (’aimallite bed 
contains lock-salt, gypsum, and kieserite (hy¬ 
drous magnesium sulphate), but yields about 
60 per cent of carnallite, equivalent to about 
1.5 per cent of potassium chloride, or about 
9*8 per cent of pota.sh (L. A Gi’otli, The Potash 
8alts, 1902, }j 96). This bed is the great soin’ce 
of commercial potassium chloride (often styled 
muriate of potash), which is extracted from it 
and apjrliecf as a fertilizer to the land. The 
commercial ‘muriate of potash’ thus pi*epaied 
conUiins some 70 })er cent of jiotassium chloride, 
equivalent to 4.5 per cent to 50 per cent of 
potash. [o A. J. c.] 

Ca.rna.tion.— Several distinct races of gar¬ 
den plants, known as carnations, picotees, and 
f)inks, owe their fuigin to the wild Ihanthm 
Carifo}ihylLu,% of whuh there were named va¬ 
rieties in cultivation in this country over 300 
years ago The section generally known as 
carnations ronqinses Malniaisons, remarkable 
j for the large size of the floweis and I'obust 
j habit of the plant, Tree carnations, usually 
j grow'ii in ])ots for eoii-scrvatory decoration or 
I for tut flowers; and border carnations, of 
I wdiich the (Move is a familiar example. Great 
j iinjirovenient has been made in the Tree, or, as 
they are now termed, the wunter-flowering sec¬ 
tion, the choicest of them having been raised 
' in Ameiic^a Although grown under glass to 
flower ill winter, these carnations are useful 
border })lHnts Starting with the rotited layers 
I in October, they may b(‘ jilarited where they 
aie to flown'r They yirefer a good loamy soil, 
(‘nruhed with well-rutted stable manuie. If 
the soil IS heavy, lime rubbish may be mixed 
with it advantageously Rabbits greedily eat 
carnations, as also do many birds, even syiar- 
low's often yiioving troublesome They are also 
.subject to several fungus diseases, and eelw'orms 
and wirew’orms are very |)aitial to their root.s 
A carnation bolder may be the most delightful 
featuie in the garden, .a collection of the best 
sorts yielding flowers continuously from June 
till Sey>teinber, or even later if they are yno- 
|)erly man.iged. They n])en seeds readily, and 
these may be .sown in March or Ayiril under 
I g]a.s.s, the .seedlings being juiekcd ofl’ w'heii 
about a month old in boxes or flames These, if 
transferied to the holders duritig moist w’eather 
111 July, wull flower the following summer. 
Aiiothei section, known as Marguente carna- 
! tions, may be giown as annuals, the seeds being 
sown in February under glass, and the young 
yilants yiut out in the oyien at the end of Ma> 
N.imed varieties of eai nations are yiroyiagated 
from layers wdiieh are pegged dowm in August 
the low’er y>art of th(‘ stem being covered with a 
line, light soil, which should be key^t moderately 
moist, and by the autumn tliey will have rooted 
and be ready for removal from the parent 
plant [w. w\] 

Carnation.—Parasitic FunKi-— 

Leaf-SPOT —TMie most common form in Bri¬ 
tain is that commonly knowni as the ‘fairy-ring 
spot ’ from the concentric circles formed by the 
greyish-brown spoie jiatches of Heterosporium 
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ecJnnvhitum. The spores thus piodueed propa¬ 
gate the diseast* during suininer, .iiid the for¬ 
mation of lesting bodies ot stlerotia in dead 
remains ensures its passage from one s(*ason to 
the next. A elieek in gi’owth sueli as results 
from cold, dull wtMthor is said t«> favour this 
disease. 

Lkvp^-rust, due to I'romf/ros 
has caused much loss in tlie Umted States; 
other rust fungi liave been (diserved in Britain. 
T}i(‘ 1 ustv ajipcarance of the foliage is eau.sed 
by }iatch(‘s of \ello\vish or brownish spores, 
the mycelium li\(*s inside the tissues and stunts 
the giowth of the plants Itich nitiogenoiis 
soils and indoor cultivation fa\our lusts 

Anthrac^nosk and Hacteriosis - 'File syiiip- 
t/oms aie general weakness and failiiri' to jiro- 
duc(‘ blooms. Several distinct forms of the 
disca.se have been lecogiiized, some consisting 
of leaf di.scoloi ation alone, otheis being accom- 
])anied by rotting of th<‘ neck. Th(‘ conditions 
favourable to attack are ovei crowding, insufb- 
cieiit ventilation, and moistuie lodging on the 
foliage 

- .\ltog(‘thei, about sixty distinct 
fungi have been found on car nations, but the 
tre.itment foi all is much tlu* same The (’ai- ! 
nation reipiiies fiee accc'ss of aii' to its foliage, 
although its n.itiual tendency to spread along 
the ground leads to o\mi rowding Wh(*i<‘ 
giown undei glass on <i largi' scab*, a useful i 
dcvict‘ is to pi.ice undei the foli.igi* pic< i‘s ol 
win* netting t»ent int<» A shape, besides assist¬ 
ing ventilation, this also .allows the loots t<> b<* 
w.itcred by a ]ios<* uitlmut welting tlu* loli.ige 
Only cle.in, he.iltliy pi,Hits ouglit to be used f(U 
layiMing oi cutting 11, in spite of all precau¬ 
tions, lcai-s])ot/ ol lust appeals, spi.i\ing tin* 
pi.lilts e\ery f(‘W d.l^s with ])ot.issium sulphide 
(1 ()/ ill gal of w.itci) IS recommended b\ a 
w’ell-knowui giowei, who .ilso ailMses is(>l.iting 
tin* jilaiits if possible [w o s J 

Carnation Grass is the nanu' foi a 
species of sedge {Cau’j' panirt'a) with wa\- 
covei’cd leaves ic.sembling thosi^ of the ganh’ii 
(’.irnation ; it lie(juently grows in w<‘t pastmes 
and marshes. The plant is .i tufted perennial, 
with stems 1 oi '•2 ft high, whidi lloweis in 
May and June. The e;ir at the end of the stem 
IS usually composed of thici' spikclets, winch 
are wide apart, stalked, and .sepaiated by .slieatil¬ 
ing leaves The terminal spikelet is b.iiien, 
the other two fcitilc The fiM’tile sjukelct is 
cylindrical, ^ or | in. long, its ch.dl ((/fiimf'n) is 
dark-brown, and the husk (pcrif/i/nuijn) en< los¬ 
ing the tiiangul.il nut is gi ecnish-biow n, xvith- 
out veins [a \ m‘ \ ] 

Carnivora. This laige .md inj])oitant 
Older of mammals is wu'll icpiesentisl b\ lour 
well-knowui typ(*s cat, dog, beai, and simI 
The aquatic lhnni])edia (seals, .se.i lions, .iiid 
walrus) aie so dilieient from tlie teiiestii.il 
Fissi})edia (cat.s, dogs, bears, *!Cc ), th.it a defini¬ 
tion which covers lioth is apt to l.nk point. We 
may refer, howawm, to tlie possession of claw's, 
and of teeth .idapted for cainuoious habits, to 
the .strictly uii-and-dow’n movement of t he low'er 
jaw, to the v(‘stigial nature oi abseni i‘ of the 
clavicles, to tlie well-developed ceiebial hemis¬ 


pheres, to the external testes, abdominal maiii- 
m;e, bicornuato uterus, and zonary placenta 

[j. A. T.] 

Carob Tree {Ceratoma Siltqua), a small, 
slow-growung evergreen tree which belongs to 
the Legiiminosie. It is indigenous to the eastern 
j Mediterianean regions, to Syi la and We.stiM'u 
Asia geneially, but is now cultivated in most 
w'.ariii, temperate, and tiojucal countiies It may 
be spoken of as of recent industrial value, having 
I bemi carried throughout the world largely on 
account of its gieat re])utation among the Arabs 
It becomes naturali/ed in a hardy, le.ss prodiic- 
tivt‘ form that has to be giafted with the bettm- 
fruit-ylelding stock.s. In I’egions subject to 
jieiiodic di'ouglits it is of .speiaal merit, since its 
long roots penetrate to siicli a depth as to lender 
it independent of atmosphei’ic conditions d’he 
])ods ai(‘ known as caio(> beans or sugar beans. 
They contain a sweet, nutritious pul]), hence 
their lieing a common article of food for* lioi.ses, 
pigs, c.ittle, and the finer forms even wdth men 
Vrofe.ssor Church gives them the nutrient istio 
of about 1 8.% and the niiti-ient value of (58. 

The pods form aci’oidingly an imjioitant in¬ 
gredient in certain H])ecial cattle foods 'they 
are supjio.sed to be th<‘ ‘husks’ of thi‘ jiioiligal 
son and th(‘ locusts of Jolin the Baptist, hence 
the names hx ust bt'ans and St »John’s beans 

[.)«] 

Carotid Artery. Tin* car-otid fnleiK-s are 
luam hes of the (‘ornnion c.uotid, .ind then ( ouisc 
IS up till' ih.uinels of the neck behiml or inoie 
deeply se.ited than the jugul.n \ eins, from w liu h 
It IS I'ustomary to abstr.ut blood when .systciiiK* 
bleeding rs dcciiM'd desir.iblc [ii n] 

Carpinus. >Set> IIornm).\.m. 
Carpocapsa pomonella (Codling Moth 
and Apfile Maggot)—'Plu' st>-(all(*d ‘in.iggot’ in 
ajqiles is tin* laiva of this iiiotb It ( a uses (mkI- 
less loss in apple ol (1 1 ,lids in .dl eoiint l les w hei e 
th(*se exist Its picseise is ('asily ih'teeted, liist 
1>\ a sni.ill (pi.inlitv ol gi.inul.n ‘fiass’ (dung) 
, lh.it adheies to the ‘eve’, I.iter by a huge I’ound 
! boh" on lh(‘ flint, wuth wet ‘fias.s’ stiiking to il 
'Fhe flint may f.dl when youni; (sunnner fall), or 
I m.iy remain on the tiee until the l.u v.e h.ive 
j matined I'he moth ,i])]ie,iis ni .June and July, 
.md ag.ini in Augu.st. Its wing ("xjianse is ^ in., 
the foi (‘-wings aie giey with (hnkei ti.insverse 
w.ivy lines, and a blight met.dlic sjiot at the 
col iiei , undci-wings unifoi'mly grey dJie eggs 
I arH‘ lard <in the ajiplc oi even on the stng, rarely 
[ (»ri th<‘ IcaAes, lh(*y a,ii* Hat, shiny, and tians- 
I parent, looking lik(* a drop of d<‘W w'lth b(‘anti- 
1 1 11 11 .s(uiptui(*d .shell ,ind about the si/e ot a 
.-.m.dl ]>ni’.s ]i(*ad 'JJic maggot entms tli(‘ (‘y(‘, 
where it beds for* a while on the skin, it th(*n 
tiniiK'ls to the coie, cats the j)ips, and later 
in,ikes a largf'i’ tiirirn*! to tlu* (‘xtmioi', through 
which it passes nut its cxci(‘iiieiit The maggot 

IS Me;miy-gi(y to (liisky-])ink, and may kmcIi 
i in Ill h'ligtli; it lias six jointtul legs in front 
and four p.ins of prolegs, arid an anal pan 
When full fed it eitliei falls from the a]jpl(‘ to 
tin* giound oi crawls liom tin* a])])l(‘ if it has 
fallen, and then leaseeiids the tranik of tlie tree 
to .iijy .slieJter, sueli as undei rough bark, moss, 
and lichens, and theit^ it H])ins a dull-grey or 
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brownish cocoon and remains as a maggot until 
the spring, when it changes to a pale-brown 
pupa. Now and again early matured maggots 
pupate at once and a second brood occurs. 
Some larvaj are still immature when the fruit is 
picked, and pupate in the storehouse. Foreign 
fruit, often picked before it is ripe, frequently 
contains the codling maggot, and these are 
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introduced from country to country wdth the 
barivls of fruit. 

Treatment in orchards consists of banding the 
trees witli loose sacking so as to catch the mag¬ 
gots, wdiich spin up beneath it, and of spra>ing 
with arsenate of lead soon after the blossom has 
fallen ; the poison lodging in the open eye is 
retained there, and so kills the maggots before 
they enter the fruit. Arsenate of lead wash is 
made as follows. Arsenate of soda (pure or 
crystal nine), 3A oz ; acetate of lead, 7 oz.; water, 
10 gal. Both ingredients are dissolved in the 
water. It may also be obtained in a ready¬ 
made paste form (Swift’s paste). 

Poultry and pigs do much good in orchards 
as a means of checking this pest. Old orchards 


should be sprayed for two or three winters with 
caustic alkali wash or lime and salt wash to 
clean away winter shelter. The caustic alkali 
wash is made as follows: Caustic soda, 5 lb. 
(70 per cent); carbonate of potash (80 per cent), 
5 lb.; soft soap, lb.; water, 50 gal. The soft 
soap should be crissolved separately in warm 
water and then added to the dissolved soda and 
potash. 

Jjime and salt wash is made by slacking 1^ 
cwt. of best white lime and making it into 
1(X) gal of lime wash by adding water; to this 
add 30 lb of salt. [r v. t ] 

Carriage, Carrier.— ‘A conimon carrier 
IS one who undertakes for hire to transport from 
a ])lace within the realm to a place either within 
it or outside, the goods of ail who think fit to 
employ him in the business which he profe.sses 
to ply ’ A earner is bound to carry such goods 
as he ])rofesses to carry, pi’ovided the goods 
aie not of unreasonable weight or bulk, or of a 
dangerous tharacter, and ])iovided he has j*ooin 
foi them The liability of a carrier for the 
safety of the goods consigned to his care is at 
common law \eiy onerous, for he is h(*ld to 
insure the safety of the goods and guarantee 
delivery of the articles which he accepts for 
carriage The only defences open to a cainer 
at common law' are. that the loss had happened 
(1) through an iinfor(‘secn accident which could 
not have been pie\ented by the (‘xercise of any 
reasonable foresiglit; (2) by th(‘ act of the king’s 
emuiiies, or (3) by tin* inherent vice, or tendency 
to take hai in, of the artn‘le earned In addition, 
howevei', th(‘ fault or contnbutory m^gligence 
of the consignor may relieve the carriei fioiii 
any liability In order to escajie the seventy 
of this rule, the (aistom sprang up of caiTiers 
posting notice's disclaiming liability foi goods 
abo\e a ceitain value, unless such value wais 
cle<-lared; and in order to place the matter on a 
dehnite and satisfactory footing, the (Urners 
Act of 1830 was passed, wdier-tdiy it is enaett'd 
that common cainers by land shall not be liable 
for loss of oi injury to gold or silver, plated 
articles, ])iecious stones, jewelleiy, watches, 
clocks, trinkets, bills, notes, socui’itios, stamps, 
maps, wi-itings, glass, china, silk, fui's, or lac;e, 
where the value exceeds i.‘10, unless the value 
and nature of such articles have been declared 
and an increased charge paid or agi’eed to be 
paid (Foi the law' regarding damages for loss 
of animals during transit, see Animals, Carhi- 
AOE or) Apai’t fi’oin the provision:- of the Act, 
no jmblic notice limiting the cai'i'ici’s liability 
IS to have any effect; but a special contract may 
be entered into between the earner and the 
customer*, pi’o\ ided the contract is, in the (^pinion 
of the (’oui*t, just and ivasonable, and is signed 
by the consignor or his agent. If, how'ever, a 
company contracts to c*arr’y goods pai’tly by rail 
and par*tly by sea, a condition freeing the com¬ 
pany from liability for damage during the sea 
carnage occasioned by dangers of the sea is 
valid as part of the contract, if published in a 
consjncuous manner in the office where the 
through booking is effected, or legibly printed 
on the receijit or freight note. Where goods are 
carried partly over the lines of one company and 
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partly over the lines of another, the company farmers who drive a pair or run a motor car, 
which accepts the goods is, apart from special it is necessarily only those whose position is ex- 
condition, liable for their safe delivery to their ceptional. Among the large holders of Lincoln- 
destinatiori. shire, where some of them have farms lying far 

So far as regards the airnage of passengers, apart, and among those who combine trading in 
railway companies are not common carriers, farm produce, especially potatoes, the motor car 
Consequently they are not liable as insurers, has been quite extensively adopted, as allowing 
In order to safeguard liuman life, however, a them to make long journeys in a short time, 
very slight degree of neg¬ 
ligence IS helcl to be suf¬ 
ficient to ground a claim 
for damages if injury has 
occurred. It is their duty 
to carry anyone who pie- 
aents himself, provided 
they have room and the 
passenger is in a fit state 
to be earned. They are 
bound to take the jiassen- 
ger to the destination to 
which they contracted to 
caiTy him, and failing their 
doing so, he is entitled to 
charge them with the ex¬ 
penses of reaching his des¬ 
tination They are bound Fanner's Dog-cart (Hnntol Wagon Works) 

to carry passengers within 

a reasonable time, but mostly all companies limit 
then responsibility by exjiress noti(‘e in their 
time tables and otherwise Keen where the 
del.iy IS undue, it does not follow that the pa.s- 
senger will be entitled to recover all damage 
which he may have suffered diiectly or indirectly 
through the late arrival of the conveyance 
Thus it has been held that a passimgcr w«is not 
entitled to i ecover damages for illness contiacted 
through having to Avalk home, nor would he 
be entitled to demand a 
special tram merely to 
avoid a few hours’ delay. 

As in the case of goods, 
a railway company issu¬ 
ing a thnnigh ticket is 
lifUde to the pas.sengcr 
whether the accident 
occur on its own line or 
that of another company 
over which he travels in 
the course of liis journey, 
and, on the other hand, 
the company on wdiose 
line the accident has 
occurred may be sued by 
the injured passenger on 
the ground that the fact 
of the company cairying jack’s stiong (’JiajK-l Cart 

passengers imposes on it 

a responsibility for all injuries arising thi’ough there is a distinction between the 1000-acre 
their fault. [f’ ti] fanner and the 500-acre farmer, and between 

Ca.rria.fi^es. —damages used for the convey- him and the 50-acre farmer, while intensity of 
ance of the farmer and his family vary consider- cropping and the necessary capital per acre 
ably in character, and, like dress, are much marks a distinction not indicated by acreage, 
ruled by individual taste and the position of the and the <‘amagc outfit varies greatly; hence it 
farmer. There have been estates where, in the is iirijiossiblc to say definitely that any one class 
palmy days of English farming, and where the of carriage is suitable to a farmer. The fact 
holdings were large, it was a condition of entry that a farmer lives .somewhat an isolated life, 
that the farmer should hunt, and keep a carriage and must travel more or less a considerable 
and pair. The dark days following 1879removed distance to market, railway, church or chapel, 
bars of this nature, and though there are wealthy and for social entertainment, necessitates that 


At quit-e small gatherings we have seen a dozen 
or moie of motors of good power belonging to 
farmers; and the motor cycle is used by tho.se 
of smaller means, though there is a tendency for 
those who have used motoi bicycles to turn for 
greater safety and conveiiK'nce to the motor car* 
The farmer ordinarily, however, is content with 
the mole rnode.st horse conveyance, and it meets 
Ins reijuirements As thei’e is a distinction be¬ 
tween the farmer of 5(XX) ac. and 1000 ac, so 
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he shall have a vehicle to convey himself and 
family as occasion demands. A wide range, 
fi'om a light, plain sjiring cart to a well-ordered 
phaeton or wagonette, or tf) a covered two- 
wheel ‘ sociable ’ or a brougham, is open to liim, 
and is availed of. Whatever a farmer may 
choose for his more or lovss pretentious carriage, 
a light spring cart of good capacity is piactically 
necessary for conveying liglit pi-oduce to and 
from market, or for getting about the farm, 
and this may take the shape of a dog-cart, plain 
spring car t, or the intermediate form known as 
a station cart. The latter is of stronger build 
than the dog-cart, and is cajiable of convey¬ 
ing travelling boxes, parcels, &c. Many keen 
farmers take round the cattle and sheep corn 
in their farm cart, and moreover use it to con¬ 
vey gangs of men from one job to another, and 
thus save much time, for a body of men left 
to shift themselves and take tlieir accustomed 
gait do not often suggest in their movements a 
proper appreciation of the value of time; thus 
the farmer’s cait may jirove veiy useful, espe¬ 
cially duiing the mor(‘ busy S(‘asoiis The diapel 
cait, whicli IS a light sjjriiig cait somewdiat 
after the type of a good station cait, is a roomy 
vehicle w(‘ll suited to the convevaiice of the 
family; it coiiiluiies comfoit with utility, and is 
used by those who relatively in the same posi¬ 
tion would use a dog-cart The faimci’s gig has 
fallen out of the favour it once held, jiossibly 
because with greater facilities foi railway tiavel- 
ling tliere is not so often th(‘ n(‘ed foi a light 
I mining trap to convey only one or two, and 
one siiitabh* to carry a larger numbei in emer¬ 
gency IS picferred. [w j. m.J 

Carrier Pig^eon.— Tin* (.’ariier Tigeon is 
n(>t so named on account of anv cajiacity foi 
cair>ing m(*s.sag<'s. 'J’he laid used for this pui*- 
j)osc, tliough frecjuently miscalled ‘cariiei’, is 
projierly named the ‘homing pigeon’. The true 
Cainer Pigeon is, indeed, very ill-formed for fly¬ 
ing at all, as tlie huge develojnnent of thc^ wattle 
round the eye greatly iiiteiteres with the sight 
Theie IS no recoid that the eaii lei lias evau been 
used for homing jmi poses; and if it ever lias, it 
is certainly not within the last centuiy. 

Nothing is inoie difhcult than to olitaiii a 
pel feet spcciiiien of the cai'ricr breed The 
points are so nunieroiis and diverse that tliey 
are rarely found all peifect in combination in 
any one bird, and wdicn this c'omlnnation does 
occur, the lard is of great value. Owing to the 
higlily artificial cnvironiiient in which they aie 
usually kept, they are va'ry bad feedeis of their 
young, ana it is gencr'ally necessary to provide 
pigeons of the stronger vai’ieties as foster-jKiients 
for tlie young carriers from the second week of 
their existence. 

The following is a general description of tlie 
standard for the English (^irner Pigeon. The 
head should bo long, straight, narrow, and flat 
at the top. The beak should be long, stiaight, 
and thick, its colour being flesli-colour, inter¬ 
spersed in the case of Blacks and Blues with 
black streaks. The beak-wattle on the upper 
mandible should be distinct from the eye-wattle, 
soft, broad, and pointed at its end towards the 
tip of the beak. The size of the upper and 


lower wattles togetlier should be the greatest 
possible. The eye-wattle sliould be large, circular, 
and fleshy, the eyeball being prominent, and the 
iris fiery red in Blacks and Blues. The neck 
should be long and thin. The back should be 
straight and sloping, tlic bicast full and deep, 
shoulders muscular, wdngs strong, the tail long 
and running in a sloping line witli the back, and 
earned clear of the giound The thighs and 
legs should be muscular, and the toes huge and 
well spread. The length from the tip of the 
j beak to the end of the tail should be about 17J 
in. The black birds should be of a raven lustre, 
the duns may be of vaiious shades; and there 
arc in addition the blues, whites, and various 
colouied pieds. Tlie feathers should be dense 
and closely set This descri])tion applies to a 
cock about thiee yeais of age, and the reijuisite 
modifications must of cour.se be made in the case 
of hens, or birds of diflcrent ages. 

[h. s. r. e ] 

Carrot. —The wild caiiot {DauciiR Caruia^ 
L ), which bc'longs to the nat. oid. Umbellifcne, 
IS a native jilant common in pastures and by 
' loadsides, inoie esjiedally on light land, wheie 
it IS a vNeed It is of annual duration as a rule, 

' .iml has an elc)n<;at(*d, woody tapioot The hairy 
I stems aie biam lied, cicct, and fni lowed, witli 
, mnch-divided leaves The umbel bears many 
I white flow CIS, on blanches whidi when ripe 
I curve inwaids to form a cup-likc structure 
' sonicvN hat lik(‘ a nnniatuie bird's-nest the 
(ential flov\(‘i is often ]mi pic The fiiiit con¬ 
sists of two carpels, on whiih aie four secondary 
I lulges beaiing lows of soft spiny projections, 
i a few sinullei ones being also present on the five 
, piirnaiy lulges 

I The cultivated eairots, of which there are a 
I number of vaiieties, v^eiy closely resemble the 
wild car lot in foini and c'haiai'ter of their stems, 
leaves, flovveis, and fruits; they have without 
doubt been deiiv(‘d from the wild species by 
selection The only inaiked (liffcrcnccs between 
the wild species and t nltivatod varieties are in 
the duiation of tlie plants—the wuld one being 
generally an annual and the cultivated type bi¬ 
ennial— and in the flesliiness of the root, which 
is greatly inci eased in the farm and garden 
forms. 

In the eaily part of last century M. Vilmorin 
(Baris) ]»rodnci‘d fairly good gaiden types of 
cariot wutl) fleshy loots and biennia’ habit from 
the wild sjieeies. Seeds of the wild carrot were 
sowm soinev\liat late, about May oi June, and 
selections w’^crc made of a few roots which did 
not flower- in the first season. '^Flie seeds from 
these yjiodiieed plants, a greater proportion of 
which had lost their animal eharacter and did 
not flower until the seeond season. The largest 
and best-formed roots of these were again selected 
and allow-ed to seed. The plants from this seed 
again showed improved habit and form. By 
continuing the selection of non-flowering roots 
with flesliy thickening, M. Vilmorin obtained 
in four generations a number of varieties w-ith 
thick roots, some witli white, others with yellow 
or red flesh, all of which showed little tendency 
to ‘bolt’ in tlie first season. 

[ The presence of spiny projections on the 



120 


Carrot 


‘seeds’ of (‘arrots renders them liable to eling 
together and ditticiilt to sow unless first mixed 
with dry earth or ashes, oi- rubbed to get rid 
of the spines. The young seedlings possess two 
long narrow cotyledons and are easily smothered 
by weeds. A great many varieties of carrot 
are known, varying in form and length of root, 
colour of flesh, and si/.t* of con* In some the 
flesh is white, in otlieis yellow, orange led, or 
violet. 

The following are the (‘hief varieties giovvii 
on farms - 

1 BeUjia)} a form with \er\ thick 

roots, winch havt‘ white fl(‘sh TIm* U]>pei ])art 
is gieenish, and giowsabont in aboxegionnd 
\Vilt.^lnrc Uiant is siniil.ir to this lioth aie 
hardy and veiy piodiictivc YcKow IleJ(fhin 
vaiietii's are known They \i(‘ld les.s ])ei acie 
than the wdiite .soils 

Jjontj Red Sinreij —a varn^ty w itJi veiy long, 
tajieiing loots, (h‘Cp-red flesh, and small yellow 
coK* more adajited for gaiden.s than foi faun 
])urposes 

3 Red Jiitermediate and Velio tv httermedotte ' 
aie sorts wuth veiy thx'k roots of inedium length ^ 
Some of them .iie giow'ii ext(‘ii.sivcl> m maikig, 
gardens as well as on fauns 

4 Altrtttelotm -an old field \anety wnth loin; 
thick loots, wlmh .lie bluntish at tlie mid It 
lias a giemiish )>uiph‘ top and j),ih‘-ieddish- 
orange fl(‘.sh, and grows partl\ out of tin* soil 

fj I'l 

In otlei mg a few’ temai ks iijxm the <’nlt nation 
of the (‘.mot as a food foi li\e stock, it max be 
Kunaiked that it has .ilxxaxs been a faxmiiite 
with hois(‘ ki‘(‘peisasa sxveet and .igieeabh* food 
much liked by hoiscs, and eonsuh ied to gixe 
brightm’Ss to then coats Tt is gieatlv K'lished 
by pigs, and, like ])aisnips, it poss<‘sscs snpeiior 
fetiding ])io])cities Tli<‘I umx lei x n Iding x <ii le 
ties may be ns(,d foi fatti'iiing <.ittle, but tlu’v 
are too deejilx mnbcdded m the sod for sheep, 
neithei aie they suitabh’ foi the.se anim.ds 
Tlnur sxveetiiess, .ilthough a ])oint in their f.ix oiii, 
ma\ become an objeitnm, as thex aie liable to 
make animals ‘sweet-niouthed’, and to caus(‘ 
them to di.scaid ])lain(‘i faie ('airots, tIuuefoK*, 
appear to be especially suit.ible foi hoi.ses and 
pigs, and for these animals tlnw ar<‘ vein higlilx 
est(‘enied. In iiiaik(‘t gardens .ind on subuiban 
farms they ma> be piolitably gioxvn; but on 
wid(*-lying bums then cultixation is xciy le- 
strieted, although an acre or txxo ot «allots may 
l>e groxvn wuth adx.intage m‘ai the honu'ste.id 
foi the ])Ui])oses alicady nientioned The de]»tli 
of the roots I’enders the ciop (‘\p(‘iisix’e to .secuie, 
and also points to tin* adxisabilitv <4 gioxxing 
them upon di'ej) soils free fiom stones Shalloxx 
and stony ground .iie useless tor the jmipost*, as 
they not only (heck the doxxnxxard passage ot 
the ta])roots, but caiisi' thmn to dixiih* and pio- 
duce fangs I4e(‘]) clax's .ne [H»t unsuitable, and 
the xxutiM* lias knoxxn 30 tons per acic of xxhit(‘ 
Belgian carrots ])rodu(*cd ujion siidi .soils The 
best land for the puiposi* is deep and s.ind\, .ind 
free from stones; such as is found in Bedford- 
shiie aiound Biggleswade, and on alluvi.al tiacts 
in other counties 

The carrot is both deeji-rooted and scantily 


furnished with top, so that the leav^es give little 
assistance to the lifters at the time of storing. 
The puny chaiacter of the leaves also renders 
the young ])lants rather difficult to tiace in row 
on their first a])pearance; and these two jiecu- 
lianties are answ’crable for ceitain ])recautions 
in carrot cultivation, as will be presently seen. 
Another feature of some importance is the cling- 
; ing natuie of cairot seed, which makes it diffi- 
' cult to drill As in all umbels, the seed consists 
of a disk furnished xvith tiansverse glands, well 
seen in paisiiip seed. In carrot seed the disks 
arc furnished with small bristles aK.iind the 
j maigin, which cause tin* s(‘eds to adhme to (‘ach 
otliei Tlu' conse(|U(‘n(*e is that it is necessaiy 
' to submit carrot seed to an operation by xxhuli 
the bristles are remoxed, and most of the seed 
' now oth'red has bi'cn .so ti(‘ated. If the .seed 
, has not been thus ])ie])ai(Ml, it is mressaiy to 
I mix it xvith a (‘onsnh’rable bulk of moist sand or 
! the like in oidm to ensuie s(*])aiation and distri- 
! butinii 'I'xxo bu.slu’ls of sand well mix(‘d xvilli 
'2 to 4 11) of seed will suflice foi an acie 4'he 
j)uny appcaiaiKc of the xoung plants wdu'ii they 
a])j)ear aboxi' giound al.so renders it adxisable 
to int(‘imi\ a fi'xv ])ints of b.u hw or oats, so 
.IS to maik the roxv aftei giumination takes 
plact* 

Tinning to the ])ie])aralion of th(‘ soil, the 
di'cp-.se.iK lung (hai.iclei of tin* loot jirtsinbes 
(h'cp cultix’atioii, and tin* nature of tin* .seed le- 
(piires a tinel\ hai i oxx(*d ,ind i oiled sin fa( e 'I'he 
s«‘<‘d must 1h* (h*})(»s)ted .it not inon* than }, in. 
in d<*|)th, so that tlioiough .ind deep cultixa- 
t ion .should b(‘ acconi])ann‘(l xvith ,i fine .uid uni¬ 
form sinface In dulling, tin* xv(‘ights .ni k*- 
moved fioin the dull coniti’i.s, and (.iii* is t.iken 
to s«“(* th.it tin* floxx of .s(*ed is leLoilai 'I'he 
j site h.ixing b(*<‘n fi\(*d upon, tin* land should 
1 be ])lougln*d as de(*j)l_) as jio.ssibh*, and, if sub- 
' soiling is piaiticabh*, it may be adojited A 
fuiioxv of 10 oi \2 in 111 de])th is not nnpossibh* 
upon .sandy soils, but tin* best adx n e is to jilough 
as de«'])ly .is jio.ssiblt* A dressing of sliort oi 
rotted dung ought to be in tin* liist ])l.ice sjiiead 
ov(*i tin* surface and ploughed in 'I'lie.se opeia- 
tions are best j)eifoinH*d in autumn, in oid(*i to 
induce tlioiuiigh pulx (*1 ization of tin* sui faei* A 
eio.ss-ph)ugliiiig in the winter is (>ft(*n adxisahh*, 
but it IS important to .se(*iire and lu.iintain a 
finely weathered and tend(*i suifaee Jj.ite 
spring ploughing is tln‘refor(* to be axoided, and 
tiie <‘ultixatoi oi giubboi niav be siibstitutf'd 
foi tin* plough pievious to drilling. This is fol- 
lowt'd bx diessing with the baiiow.s, and finally 
with lolling 'J’lie object to Ik* aimed at is a 
deej), well-pulx('ii7(‘d, and (iin* .seed-bed, topjied 
xxitii a h‘X(*l and smooth suifaee 

Ifiilling IS (*.iiin*d out xxitli the j)r(*eautioiiH 
alieidy mentioned, and the best, season is the 
latter end of JManli or tin* first xveek of April. 
'I’he caiiot is eompaiativ(*ly haidy, and being 
usually giown in .sln‘ltei(*d situations it ma> lx* 
.sow'ii eai ln*r than most i oot ei oj)s I'lie distaiu'e 
])etwa*en the lows usually r(*comiiiended is from 
0 to 12 111 . In soutli{*rn ICrigland carrots aie 
generally drilh‘d ‘on the flat’, Imt in the iioith, 
where tin* ivaised ridgi* system fire vails, thej" are 
drilled in twin i*ows h in. ajiart by a special 
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iiwu'liine, on the top of ridges 28 in apart. The 
character of the plant is suitable for this system, 
as inte.rculture is easier, and may be commenced 
sooiKU- between ridges than on the Hat The 
liorse-hoe, alsc), may be used even before tlie 
jilants appear, as the drill lines are on the tops 
of the iiiigcs Long before the young plants 
can be tiaced they may be hoi'.se-lioed on the 
ridge, but owing to the drier climate of the 
south, raised ridges hav<‘ n<‘V(*r been popular. 

One of the principal difficulties in caiiot culti¬ 
vation IS the thorough weeding of the ground 
Soon after the .seed i.s sown the siiiface beemnes 
coveied With annual seedlings, v\’hich often b(‘ai 
a striking lesemblance to the young plants of 
the future crop. The carrot is slow in germinat¬ 
ing, and IS not ch*arlv d]s<*ei nibh* in its early 
st.iges. The greatest caie is tlu'iefoie necessaiy 
to s(‘(‘iire cLc<ii} land^ but the pi e\ alence of small 
annual wei'ds on even the best-managed fauns , 
entails I'lgoroiis lioiung, and even liand-w'eeding 
<_'hi(‘k\v(‘ed, stoiH'Wi'ed, wild sjnnach, .sjieedwell, ; 
I'Cc , are liabh* to smothei a small seislling liki* ' 
the carrot, espeiaally wdieii dulled on the flat; i 
and hence the labour is moie e\p<*nsivc th.in ^ 
in the case of bioadm leaved and conspicuous , 
pi,lilts Mand-w’eeding in the rows, and 1 )ut‘h | 

tioeing betwi'cn them, are tin* means usually 1 
eiujiloved Under siicli < in uiiistances it is not j 
sill prising that cariot cultiv.ition .should lie re- ■ 
sti i( ted to simill areas j 

('ai’iots lespond to th(' usual aitifiiual diess- 
ings, ami aie much lieiiefitisl b^ the af»j)li<ation | 
of super|»ho-^ph,ite and potash .s.ilts d'hese iiiav ' 
1h‘ a])])hed at till' 1 at<‘of ,3 oi -1 ( wt (d the foi rnei, \ 
and 1 oi 2 cwt of the lattiu , and 2 cv\t of ■ 
nitnite of soda given in smiessne topdiessings , 
will gieatlv inci(‘as(‘ their etlect When (*nc<‘ j 
well staited, the critical peiiod is ]>ast ! 

W(.‘ now ji.iss on to singling, vnIikIi is <dtcn ] 
done* by liand, tin* loots being left 3 to 5 in j 
a]),ut The vNidth to vvlm h the ]>lants aie I 
singled IS regul.ited b\ the obps'ts of the culti- j 
v.ition, for voung c.nrots tieil in bundles stdl I 
w'ell,and drawing m.iv beiegulated bv this fact 
Neithei IS it nec(*ssaiv to diavv .suiplus ])lants 
by hand, for singling niav be peiformed b_> 
means of a shoit-bladed hoe of .iliout 3 in in 
wudth The Dutch oi ])ush hoe is useful betw^een 
the lows, and hand-hoeing is to be jireferied to 
hors(‘-}ioeing in the narr(»w .s])ac(*s u.siially em- 
])loyed On the other hand, when the cariots 
are grown in i idg(*s in twin row.s, hoi se-hoeing, 
and even eaithing up with the plough, may be 
yiraet ised 

Uaiiots mav b(‘ grown in eombinatioii wuth 
mangel-vvui/el, i r a row^ of eai rots and a row of 
mangel altei nately, and the w ide spaces ludween 
the drills oi ma-ngid are conducive to a heavy 
Yield pi*i acre 'idie i-ai rots do well between 
the mangel row.s, and the united result is satis- 
fa<*tory. 

The lifting and storing of the crop is the next 
yiointof imyiortanee, and this usually takes place 
111 Oftober or early Noyember. The growing 
carrot is not easily injiii ed bv frost, a.s it is .safely 
buried in the soil, but ought not to be moved j 
during frost The be.st method is to loosen the I 
soil with a three- oi foui’-pronged digging-foik • 


and to draw tlie carrot out by its top. Tw’o 
men work together, and while one loosens the 
soil the other draws out tlie root and cuts off 
the leaves near the crown. Dry and mild 
weather is most suitable for the work, and the 
roots are then collected and built uj) into narrow 
elamps 2^ to 3 ft wide, with tlie crowns lying 
outward.s, and the tails towards the centre of 
the jiri.sm-shaped long heap. They are then 
covered with straw, upon whicli 5 or (> in. deep 
of loose soil IS placed, leaving a lidge of a few 
inches widi^ vxaeant along the apex. Tlie heap 
should then be thatclied, and the .straw" bi ought 
u]> to a ]>oint so a.s to jiiotect the poi turn not 
coveied with .soil. This secuies ventilation and 
])rev"ents heating, w"hieh may be a caii.se of rot¬ 
ting and collapse. ('arrots so stored, and es]ie- 
cially if not jait together w'et (or frosted, which 
is fatal), will kcc]) w-ell througli the wintei They 
ought to be (aicfnlly cleaned from rf)oth‘ts and 
adhering caitli before they are given to stock 
of an\ .sort 

< 'oST O?’ UllODl (TJON AND VaLUE OF THE UllOl*. 
—Uauots are evjiensive to cultivate on .account 
of the difficulty in lifting, w"hich oyiei.ition has 
been estimated at vairioiis amounts, aieoiding U) 
the weight of tlie croj) Ewait, who w.is a mo.sL 
]>ain.staking invest igat or of costs, gives th(‘ labour 
of jmlling, to]>])ing, and filling into eaits as 
c'piivalent to 7 2 da vs pci acre for an ablt*- 
bodied iiKin foi a 12 ton cro]) This at 2.s* Cxi. 
pel dav is erpial to 18^ jier acre oi l.s (>(/ per 
toll The cost must vaiy consideiably, althoiigli 
a 21 ton <ro]) would not cost twice as much as 
in Kvvart’s evarnjilc. lhobabl\ the entile cost 
of lifting, stoiing, and covering will varv from 
2r).< to 3.'),s. ])<T acre. The exceptional character 
of llie land, and the libeiality of the diessings 
leipiired, .ulded to tlie (‘ost of storing, lender 
eai lot cultivation much mote exjiensive than 
111,it of oiilin.iiy root ci’ops Estimates of costs 
can only lu* ap]n‘o\imate, but the following 
could not be seriously cut down — 



£ 

d 

lAboiir of 

0 10 

0 


0 12 

0 

Spring c ultivution 

0 7 

G 

Jlnlhng 

0 1 

G 

AVec<ling, inisli-liocing, and bing- 



hng 

1 0 

0 

SujHM phosphate and nitrate of 



stula 

1 r, 

0 

Seed 

0 ^ 

0 

Tloeiiig and weeiliiig (intei- 



cidtuie) 

0 

0 

Stonng 

1 10 

0 

Kent, lates, ,and t.axeB 

2 0 

0 


£*« G 

< 1 per acre 


If cleaning tlie land ])rev'ious to applv mg the 
dung IS added, the total cost, will approach .£10 
]K*r ai're 

The value of the crop deyiends upon the w"eight 
jirodneed, but 20 tons per aci’e would evidently 
co.st lOs. pel’ ton As to tin* valiii of tlie pro¬ 
duce it may easily r<*ach 20.s’. per ton, but 
much dcjieiids on whether tlie crop is sold or 
reserved for home consumption. (Carrots are 
superior to swedes for feeding purjioses, in so 
far as they eoiitain less water, and a small pro- 
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portion of oil. They are also richer in sugar, 
and the carbohydrates are given as 11 per cent 
against 7'1 per cent in swedes. The conclusion 
appears to be that carrots are a valuable food, 
and deserve a position among the minor cro])s 
on a large farm. On the other hand, their 
cultivation is too expensive, and their vield too 
uncertain, for extensive cultivation [j. Wr.] 
Carrot, Insect Enemies of. —These m- 
eliide the root fly (see Psila Rosjf:) and vaiious 
species of blossom moths (see Depressaria) 
Like other root crops, cariots are also subject 
to the attack of wiieworms. 

Carrot.—Parasitic Funffi.— The most 
frequent disease of this crop is a root disease, 
caused by Phoma saiiguinolenta. This may be 
recognized on the carrot tubers as greyish- 
brown sunken spots, which become studded 
with minute dark dots, the conidia cases; the 
conidia are carried t>ut of the case on a .short 
curly cord, which from its red colour has sug¬ 
gested the sjH'cics name given above Tf the 
roots are used for se(‘d production, the my¬ 
celium in them extends into the flowering .stem 
and causes this to die before seed is matin ed, 
and in this way may bung about considerable 
loss. Damaged roots should not therefore be 
used for seed jiurjioses, and as this rot spreads 
amongst stored carrf)ts, it is best not to keep 
any that are damaged. Othc'r species of Phoma 
cause damage to swedes, and to beet and man- 
gels 

The foliage has sometimes been ob.served to 
be attacked by a rust {Pucruna huUata)^ which 
also occurs on celery and other species of Tm- 
bellifera'. Pla^mopara a downy mildew, 

has also been i*ecorded 

Treatment. — Borde.iux mixture applied by 
spraying will keep the foliage jiesls in check 
Rotation of crojis is necessary to keep these and 
the root rots fnmi sjueading. If the ciop i.s t<» 
be stored, it ought to be sorted out, all damaged 
roots being used at once or destroyed 

fw (1 f.] 

Carrucate, Carucate, a term foimerly 
employed to denote the aiueage of land which 
could be tilled by a single jilough in one season, 
a quantity that varied considerably in area ac¬ 
cording to circumstances. 

Carse, a wmrd of uncertain origin, but jiio- 
bably originally the pluial of ‘can \ a wet low¬ 
land. From being a]>plied to a damp alluM.il 
area, it became associated with fertility, and 
‘ carse-lands ’ in Scotland denote certain rich 
alluvial lands spicading fiom the margins of 
rivers to the valley-sides (see art Alluvium) 

[o. A. j c ] 

Carse-Land Farming:. See Farminu, 
Systems of. 

Cart Horse. —The car t or draught hoise, 
by reason of the woik he has to jKuforin, must 
necessarily be a strong and weighty animal. 
Although there are a number of x’^aiieties of 
so-called draught horses, such as the Suflolk 
Punch, Pcrcheron, and Belgian Draught Hoise, 
by far the most common and specialized breeds 
are the Clydesdale and the Shire. These latter- 
varieties have for generations been selected and 
bred, w’ith the result that at the present time 


they undoubtedly furnish the most popular, 
widely distiibuted, and typical draught hoises 
of the world The conformation of the cart 
horse is of great importance, and while he must 
be po.s.sessed of a deep, powerful body, be mu.st 
at the .same time have limbs of sufficient strength 
and (jiiality to stand the daily .strain of severe 
toil and .support his bulky frame. The entire 
make-up of the draught hoise should suggest 
.strength for heavy haulage. He should be 
broad, deep, thick, round, with each part in 
keeping with its neighbouring parts, giving an 
appearance of symmetry and massiveness He 
should be low down, blocky and compact on 
.strong-boned, clean legs, .showing maiked pro¬ 
minence and development of tendons, and the 
legs should be })ropprly placed and set to ensure 
correct straight action at the walk and trot. 
The term ‘quality’ when applied to a cait horse 
denotes evident relinement in character of .skin, 
muscle, bone, tendons, and hair It akso implies 
ansto<‘i’atic bleeding and all the attributes of 
pure blood. 

In a well-bi(‘d cart bor.se the head .should not 
be unduly huge—the forehead broad ami the 
eyes intelligent, the cars .small and close to- 
g(‘ther, whilst arclied or ‘Homan noses’ are 
characteristic <^f the Shire breed The neck 
should be arclusl and poweiful, but- not too 
long; the shoulder well laid on and oblnjiie; 
the body comjiacl., with slioit and po\>eiful 
loins, the b.iiiel di-ep and wm*11 loiimlcd, and 
nbbed close n]> to the flank, w’hil(‘ tin- thighs 
cannot be too muscular and strong. The joints, 
especially the kiiei's and hock.s, should b(‘ huge 
and well develojied, loi they act in tin- capacity 
of levels, and li small and line, indicate weak¬ 
ness; tlie toieaiin and second thighs should be 
muscular, and bidow the knees and liocks the 
cannon bones should be wnll develojied, .short, 
and flat; whilst the class of hair or feather that 
IS to be de.siied on tlu' limbs is of a line, stiaight, 
silky textuie; the jiastern oblKpie and sloping, 
and the foot laige and well moulded, withmit 
any undue tendency to flatne.ss of .sole The 
rt-evailing colours of the cart horse aie bay, 
U'ow'n, and black, altbougli quite a nninbei of 
gieys are to be met with among the Shiies and 
Percherons. 

In the (’lydesdale breed of late \(*ars there 
has ]>e,en a maiked tendency to produce animals 
with wdiite markings on the limbs and face; 
and wdiile in moderation this undoubtedly adds 
t(> their appearance, if overdone it tends to give 
an impre.ssion of washim-ss and .softness of con¬ 
stitution. C-liestnuts are rare, and thei’e is a 
marked antijiathy amongst breedeis to use 
stallions of any but the recogni/ed colours. 
In height the draught liorsc vanes from 16T 
hands to 17 1 hands, and a good-sized speci¬ 
men of a heavy di aught gelding wdien in con¬ 
dition may scale over a ton. 

The action of the cart horse is also a matter 
of importance, espc^cially at the walk, for this is 
the pace at wdiich he has to perform his work, 
and a .smart, even walker that can flex his 
knees and liocks and cover the ground at four 
miles an hour is a useful animal. Particular 
attention has for many years been given by 
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breeders of Clydesdales to develoning this 
quick, elastic, energetic walk, and this breed 
is now noted throughout the world for their 
long, free, springy action, which, when work 
has to be aone upon heavy land, is a great 
advantage. In walking, the joints must be 
easily and fully flexed, the feet must advance 
and be set down without deviation from a 
straight line. The soles of the feet should turn 
up and show plainly to the judge as the horse 
goes from him at both walk and trot; the feet 
should be lifted quickly, fully, and rhythmi¬ 
cally, and set down squarely and firmly. There 
should be no paddling, di.shiiig, swimming, or 
interfering, nor should the fore legs roll or the 
hind legs be carried too close together or too 
far apart, the latter being a specially objection¬ 
able feature, as with age and hard work it 
tends to become aggravated. A rolling gait 
in front may be due to too 
great width of chest. Stubby, 
stilty action in front indicates 
straight or too upright pas¬ 
terns or .shoulders, foot 
trouble, or weak knees. The 
cart horse should have a 
natural good carriage of head 
and neck, for the horse that 
carries his head low is prone 
to stumble. It is not so im¬ 
portant that at the faster pace 
(i e trot) the draught hoise 
should show great action, but 
it generally follows that an 
animal that walks well also 
trots well. 

Theie can be little doubt 
that as a class the Shire 
horse is unsurpassed for si/e, 
weight, and conformation f>f 
body, and piobably, if it came 
to a trial of .strength, can more than hold his 
own with any other variety of draught horse; 
but usually there is a coar.scness of limb, a 
roundne.ss of bone, and a want of obliquity 
about the pasterns which by many is not le- 
garded with favour, the profuse growth of 
coar.se hair on the limbs being said to indicate 
a tendency towards skin eruptions such as 
grease, while the more upright pasterns favour 
the development of ringbones and sidebones by 
increa.sing the effects of concussion. On the 
other hand, while the (flydesdale is posses.sed 
of finer bones in the limbs, longer and more 
oblique pa.sterns, and fine silky hair, it is a 
recognized fact that for weight of body and 
strength of coupling he is inferior to the Shire; 
hence it has long been held that for a general 
utility horse the cross between the two breeds 
should be unsurpassed, and the result of ex¬ 
perience tends to corroborate this view. With 
judicious selection and mating of the Clydes¬ 
dale stallion and jihe Shire mare, it is possible 
to produce an animal combining the massive 
body of the Shire with the quality of limbs 
and hair so typical of the Clydesdale, and in 
all respects the ideal draught horse. But while 
these crossbred animals are so suitable for 
work, they do not, as a rule, prove successful 


for breeding purposes, owing to the admixture 
of two distinct strains of blood, and consequent 
liability to reversion. [j. r. m‘c.] 

Carts.—(.^irts used for heavy work on the 
farm vary very much in accordance with local 
view.s, which took their origin at a time when 
the carts were made almost exclusively by vil¬ 
lage w'heelw’rights. As a rule these were clum¬ 
sily made, especially in districts where wagons 
were used to perform most of the farm haulage. 
Since large firms have bestowed attention to 
the work, far better principles have been ap¬ 
plied, and now well-consti ucted carts can be 
met with in mo.st districts. Undoubtedly a 
great stimulus to improvement was given by 
the comjietition for prizes at the Bedford Show 
of the Royal Agricultural Society in 1874, when 
Me.s.sr.s. Ball, who were very successful com¬ 
petitors, and other large firms competed, and 


.showed types which were better suited to farm 
pui poses tliaii were those to which, vi.sitors were 
accustomed. From that time local types have 
greatly decreased in popularity, although occa¬ 
sionally districts are found where the change 
has not been .so marked. Naturally in hilly 
districts a .smaller cart is preferred to the larger, 
owing to the difficulties of draught. A good 
general-purpose cart (Ball’s K.A.S.E. first ]>rize) 
IS shown in fig. 1, which is equally suitable to 
haul hay or corn crops, or for carting out man¬ 
ure or other htjavy material. The “ladders” are 
removable, the balance with or without the 
ladders is good, the tipping is simple and not 
likely to wear and get too much play—a dan¬ 
gerous feature in some forms engaging the 
body with the shafts—the wheels are strong 
and conveniently dished to afford easy running 
and a square bearing on the road, and the 
height is suited to the ready loading or unload¬ 
ing of sacks. Vei’tical “raves” or frames can be 
fitted on the ends of the ladders (fig. 2), and if 
tie-rods are made from one to the other, a safe 
and suitable frame for holding hay as pitched 
by a mechanical hay loader is provided. Ordi¬ 
narily a wheel for a farm cart with a ring tiro 
3 in. by § in. should carry 1 ton; with SJ in. 
by g in., IJ ton; 4 in. by § in., 2 tons, over 



Fif; 1 —Ball'f* Kami (’art, fitted with removable hay-laddera 



Fip 2 —Balls Farm Ciut, llttfd with fioiil and back vertical laddeis, with tie rods suitable to woik elevator Imy-loader 


rouph ground for many yc'ar.s. Much of the In some disiiu*ts, (Mils vvilli skeli'ton }>odie« 
value lies in quality and thoiough McaMoning of are used for hay and (orn harvesting, with or 



without ft out or hack ladders 
When used without, they holtl but 
simill loads- wlnui used \Mth lad¬ 
ders, tliey jii’e gein*i ally const i uded 
so that l)ut a small jiortion of the 
load is o\ei tin' lioiscV baik, con¬ 
sequent 1\, if a long-bodied eait is 
list'd, the balance of the load is 
b.idlv ke])t Moieo\(‘r, tliey aie 
not tyjies of geiM'ial-jnirpose t.iits, 
and Jis such aie less t'fheient than 
aie those \\hi< h mei't all a fajnn'i*’s 
lecjnii enn'iits 

In the set'd-glowing distrit'ts, 
H}>eeiall \ const i net(*d carts .m* used 
to eoiiNev tuinij) seed and simil.ir 
ei o})s. These .11 <* long-bodied carts, 
made with elost'ly - boai (led sides 
and bottoms to jnevent the ('scape 
of seed, which tliK'shes out \eiy 
K'adily win'll loadt'd They aie 


inountiHl on low wheels, and the 
the w-ood used in eonstnietioii, and eai ts of I sides ar(‘ hinged to e\]>edite the unloading, as 
badly seasoned wood raiely prove satist.iet(H_>. I the load is neeossariJ\ a light, one, the mattei of 



Fig 4 Ball s Hunt fur Milk and (Jcncr.il Purposes 

halaiiee is not so important as in the circuin- I Milk carts .ire usually made with bent axles 
stances just alluded to I to allow- a low body, to facilitate the loading of 
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lieavy cans, and good springs art^ necessc'iry to 
iriivcnt undiic! shaking. Light floats, or low- 
mxIkmI carts, arc convenient for cari’ying heavy 
iiiatorials to distant stations, these are genei- 
ally sonicwliat long in tlic body, and mounted 
on strong springs. The cattle cart or bull float 


is more gen<*rally employed by cattle dealers, 
though bieedeis of exhibition stock find them 
convenient for conveying valuable and heavily 
fed cattle to the station 

The farmer’s spring cait (see Lauriacies) is 
ordinarily used for conveyance to market or 



for diiving about the farm The position or 
pi (‘timsions of th(‘ farmer laig<‘ly dins ts the 
iiatun* of this veheh' fvv .i m ] 

Cartridges. — (’.utiidges consist of foui 
main ]).iits jxtwdi'r, shot, wadding, and cai- 
taidge case, and it will be necessaiv to < onsidtu 
each of these paits sepai«iteh 'riieie is a great 
ilitleience also lietwi'cn cartridges for shot-guns 
and ( artridges foi idles In shot-gun caitiidges 
th(‘ pon'der used almost e\clusiv<‘l\ is smokeless 
]jo\vdei K\ce])t for very hot (Imiates, black 
j)ovvd(*r has fallen into general disusi* The 
aitivo agent in all siiiokeless powdeis is nitiie 
at id. (\iitiidges wuth smoktdess powder may 
be kept for an indetiiiite pt*i lod wuthont de¬ 
terioration, if they are in a dry .itmosphere and 
within moderate degrees of temperature They 
give better’ results if jilaced in a w^aim room 
(about 60' F.) for a few hours before u.se. Shot 
is made in sizt‘s I’anging from 40 to I0(K) pellets 
to the ounce, according to the size of the game 
foi which it IS to be used The size in rimst 
genei’al u.se for- spoiting ])Ui])oses in Faiglaiid 
IS No. 6, which contains ‘J70 pellets to the ounce. 
The best kind of shot, c.illed ‘chilled .shot’, con- 
.sists of an alloy of lead, and is madt' in the fol¬ 
lowing manner. A large ])late, jiciforated w’lth 
circular’ holes of the size of the shot leipiiied, is 
lived at tin; toj) of a tower, and at the bottom 
of the tow^er is a tank of water- The molten 
metal, being poured upon tin; ])eifoi’ated plate, 
falls in dro})s through the hole.s, and solidifies 
while falling, befru’e re.ichiiig the waiter at the 
bottom. Tin; ‘ chilled shot ’ thus pi’oduced is 
miK’h hardt'r, and conseiiuently much better-, 
than shot made of pure lead. The waddiiKj 
genei’ally u.sed in a I2-boie gun consists of a 
card wad next the powder, and in contact with 
this on the outer side a soft felt w'ad nearly i in. 
thick. Next this conies the shot, and on the 


out(‘r side of the shot another wad strong enough 
to keep the pellets from shaking loose Cai- 
tridfje cu.<f<'.i an- made of brass or papei. The 
former liave tin* advantage of being impervious 
to wet, but there are now many waterpioof 
paper cartridges m.ide 

For rithvs, ,<??//oL'/c.v.i powder i-i generally u.sed, 
as in .shot-guns 'J’ln; best foi’iiis of smokeless 
jiowdei are the ‘concentrated powders’, such 
.IS coiditi* and ballistite, which consist either 
of gun-cotton almost entirely, or else of gun¬ 
cotton mixed with nitro-glycerine. The pro- 

jeetdes are madi’ in a gieat vaiiety of wa}s, and 
there is minh ditlerence of ojiinion as to what is 
best They are either .solid oi hollow; tin* ob¬ 
ject in the former ca.se being to .secure as deep 
penetration as ])o.s.sible, and in the lattei ca.se 
to cau.se a bad wound by the expansion of the 
bullet as soon as it strikes Wadding is .iLso 
made m various ways. Fiequently a soft felt 
wad .saturated with giease is u.sed, the powder 
being piotei’ted fr’om this by the interjiosition 
of a second grease-ju’oof wad. In some bullets, 
such a.s the 303 Lee-Metfoid, no wadding 
whatever is used, the basi* of the projectile it- 
.self serving the purjiose. The cartridge cases are 
made of bi’a.ss and .solid drawn [ii. s. r. e ] 
Caryophyllaceae. - This is the n.ame for 
the nat old of dicotyledonous plants wliK’h 
iiuhides pinks and carnations, chickw-eed.s, <!^c. 

A (’aiyophv llaceous plant is distinguished (1) 
by the petals being di.stinct; (2) by the .stamens 
.situated beneath the ovary, and twne a.s many 
as the jietals; and (3) by the opp(>site sim])le 
leave.s. In nunilier the sepals of the legulai 
tlower ai*e five, tlu* petals are five, the stamens 
ai’i* twice five, and the carpels either five, or 
reduced to four, three, or twa>. The ovary is 
in the inside of the flow^er, and contains in its 
single chamber a large number of ovules seated 
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on a free central rod. The styles on the top of 
the ovary are not grown together, but perfectly 
distinct. When tlie ovary is n])e it forms a dry 
seed-box, which ojiens and allows the numerous 
seeds to escape The seeds are kidney-shaped, 
with the skin covered by concentric rows of dots. 
If the seed is cut it is seen to contain on its con¬ 
cave side a snow-white floury substance, and on 
its convex side a cui ved embryo. The wdiite 
meal in the seed is used for nursing the baby 
plant during the period of germination. 

The flowers in this order* are always in clus¬ 
ters, with the oldest flower in the centre, and 
from the stalk of this a jiaii of >ounger flowers 
spring fortli The side flower may in tui*n be¬ 
come a centi'al flower and a parent for another 
pair of still ^^ounger flowers, and so the numb(‘r 
of flow*ei*s per cluster becomes rnci*eased. 

Tlie ]ilants are annual or jierennial heib.s, 
often pestilent w*eeds, for examjile the annual 
chickwu'cds on arable land, and the campions on 
gi'assland The leaxes spring in pairs fi*om 
the swulJeri nodes of the stern, and are always 
simple and entir*e w*ithout lobes, very narrow 
and linear on tho.se kinds adajited for growth 
on poor .sandy land, such as mouse-ear chick- 
w’eed, but becoming broader as the land‘becomes 
I idler land moister, as in common chickweed and 
cam})ions 

The inipoi'taiit weeds of the ordi'r may be 
arranged thus.— 

1. }^rpals (/roirn together — Mou.se-ear chick- 
weed {Cerastium\ a white-flowei*ed annual in 
fields; (’orn-cockle {Lgcluns (iitha(fo\ a purple- 
flower (‘d annual weed in c*orri, Ked Campion 
(LgcJniis duirna), a i*ed-flow’ered yier’eiinial of 
pastures, White Campion {Lj/chnus vexpertiva), 
a wdiite-flowered jieiennial of moist pa.stuies 
2 tSejtals not (froun together —Common chick- 
weed {.^tellaria )Hcdia\ a hairy wdiite-flowered 
annual of r*ich land [a n m‘a J 

Ca.se-bea.rers- See Coi.koimioiiid.'K 
Casein is the ])iincipal protiud in the milk 


of inamiiials, and it is the characteristic com- 
|K)rient of cheese. Besides casein, milk contains 
small quantities of tw’o other proteids, namely 
lactalbunieri and lactoglobulin. A foui’th is also 
stated to be present, but its existence needs 
further confirinatiori. 

Casein forms about 80 per cent of the total 
pi’oteid matter in milk. Tt can be piepai’ed by 
diluting fresh milk with about five times its 
own volume of water, then adding acetic acid 
until the strength of the solution reaches about 
1 ]>ercent The casein is pi’ecipitated, cari’ying 
most of the fat dowm with it. The jirecipitate 
is w'ashed with watei several times by clecaii- 
tatioii to remove as much of the .soluble bodies 
pi'c.siuit as possible. It is afterw'ards colk^cted 
on cloth, and most of the water sipieezed out by 
]u*essure. Ammonia in which the casein dis¬ 
solves IS tlien added to the precipitate, and on 
standing the fat raises to the sui*face. The clear 
ammoniacal solution is syjihoned off fi*om the 
layer* of fat, and the above ])r*()cess ie])cated 
scxcral times to remove as mucli of tlie fat as 
pos.sible. The pr*eci}iitate finally obtained is 
rubbed up with alcohol, jilaced in a socket ap- 
pai*atus, and the fat extraited with ether The 
casein obtainc^d i.s then dried in vacuo over* 8ti*»)ng 
sul]>huii(* acid Piejiaied in this w’ay casein is 
a white amoi'phous poxvdei*, without taste or 
smell, insoluble in water, alcohol, and I'ther*. 
It IS with difficulty obtained fr*ee from mineral 
substaru'es 

Its pcr*c(‘iit<'ige composition may lie stated as 
follow’s — 

Per cent Per (cut 

Carbon Ti.S IH Sul])lmr (I 77 

Hyfliogen 7 I’liosphoruR b SII 

bitrogen 1.5 78 ()\}geii 22 40 

Tlie following table taken fr*om Kichmond’s 
J)aii*y ('hemistry gives tin* ])ei*ccntage (onqio- 
sition of casein as determined by diffci’cnt au¬ 
thorities — 
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22 03 
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Casein ])Ossesses acid and basic pi’ojMuties 
Soldner has .shown that casein forms two coni- 
])Ounds with lime one contains 1-.5.5 ])ei cent 
of (JaO, and tlie other 2 .*1!) ])ei cent; ilie.se cor¬ 
respond with CaO and 2('a() combined r*e.s])ec- 
tively with one molecule of ca.sein. Solutions 
of alkalis and alkaline .salts dis.solve casein, and 
fi*om which it can be lepi’i'cipitated unchanged 
by the addition of sufficient acid to neutralize 
the alkali. Casiun in solution gives a lievorota- 
tory action to ])olarized light Strong acids dis¬ 
solve and hydroly.se it, the pr*oducts of hydrolysis 
being arnido compounds. A .solution of casein 
in acetic acid has been used as glue. 

The exact form in which casein exists in milk 


has not been .sati.sfa(*toi ily settled Solutions 
of some salts and acids, wdicii w'lthin certain 
.sti'engths, cause ca.sein to disintegi*ate and form 
an opaipie .solution, whilst outside tlio.se strengths 
casein remains fiini and hard in presence of the 
same reagents. Little is known, howev’ci*, as to 
w’hat extent, if any, ca.sein may exi.st in milk 
in a colloidal or* suspended form. The effect of 
varying strengths of diff'er*ent salt .solutions upon 
the texture and water-holding cajiacity of the 
curd becomes in conseijuence a factor of imjior- 
taiice in the manipulation of the cur*d for* the 
rnanufactuie of chee.se. This pr'oblem lias not, 
howtvei, been much investigated. The greater 
par t of tlie casein appears to exist in solution in 
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milk, in combination with calcium or some other 
base, as a soluble compound On the addition 
of an acid to milk, the base forms a salt wit]> 
tlie acid and liberates tljc fice ciisein, which pre¬ 
cipitates out. Casein can be separated from 
milk by most of the reagents employed in pre¬ 
cipitating proteids 

In the jireparation of casein from milk foi 
the manufacture f)f cheese, two methods are 
adopted * 

1. 'riie addition of acids. 

2. The addition of lennet. 

i\o. 1 method is the piocess that goes on in 
the natural curdling of milk Where rnilk is 
ex})osed to air, the milk sugar under suitable 
conditions is converted into lactic acid by the 
micro-organism Bavteiium htrlis. The acid thus 
formed piecipitates the casein unchanged, foim- 
ing a cuui. Most acids will pioduce this result. 

2 method IS the one moie generally em¬ 
ployed in the piocess of cheese-making The 
i enn(‘t used is extracted liom the foiiith stomach 
of a calf. The active suhstance in the rennet is 
an enzyme called chymosin. This split.s up the 
eas(*in into two protmd.s, one of which combines 
with any calcium salts piesent, foiming a com- 
p<»und insoluble in water. It thus se])arates out 
as a curd. The other protcid leni.iins in solu¬ 
tion and goes into the whev In ab.seme of 
sufticieiit calcium salts no cuid is obtained with 
rennet 41“^ C. is the best teinperatuie to add 
the lennet 

(’asein is a very nutiitions substance, and | 
bums a valuable article of diet llesides being 
the ]irincipal component of cheese, it is used in 
making biscuits, also as (ascin gum oi lac- 
teiin, as casein ivc>ry oi l.ictiU*, and in many 
othei waj's it is a valuable commeicial prodiitt. 

[u. A u ] 

Cashmere Goat, The- —This breed, 
kijffwn also as the Tibet goat, is belu'ved b\ 
natiiialists to be descended from the s.ainc wild 
stock as the Angora, i e Cupra Falconeri, al¬ 
though it presents a vi*ry diflerent afipeaiaiue 
to the mohair goat. 44ie ('ashmere i.s a small- 

sized breed, with long, .stiaight hair, generall}’ 
\vhite, though specimens an; met \Mth of vari¬ 
ous <*oloiiis, the horns grow upright, taking a 
spiral inclination in the male and .sometime.s 
crossing at the exti emitie.s. The head is small, 
the facial line being straight, the ears semi- 
pendulous and rathei long, the neck and legs 
aie slender, and the back broad with ell- 
sprung ribs. This breed is \erv rare in Eng¬ 
land, only two herds being known to exist 
there at the present time One of these is the 
loyal lierd at Windsoi, and the other a small 
collection of some tweiitv head, the piopeity of 
J. Jl. Tower, E.s(j, of Weald Hall, Essex, 
whose grandfather w’as tin* oi'iginal importer of 
the Oaslinieie into this country in 1823. From 
this importation, some livt* years later, a pair 
was sent as a present to King George TV, these 
being the progenitors of the existing herd 
which roams in a semi-wild state in Windsor 
Park. Ill 1889, by which time tlie royal stock 
had greatly deteriorated through inbreeding, 
a few fre.sh specimens were consigned to the 
late queen by a regiment stationed in the Pun¬ 


jab, to the north of which district, in an ele¬ 
vated valley of the Himalaya Mountains, this 
breed has its home. 

The (’ashmeie is sometimes referred to as 
the SShawl goat’, on account of the fine downy 
lleeee whicli grows at the roots of the hair, 
supplying tlie material for the famous Indian 
sliawls, so many of wdiich u.sed to be given as 
wedding pre.sents by the late queen. In tlie 
early Victoiiari era, when the.se shawls w'ere in 
fa.shiori, a very large indu.stry was carried on 
in their mariufactuic, as many as 30,000 being 
leported to liave been produced in India an¬ 
nually. GoiiMdering that th(‘ yearly yield of 
fleece from an aveiagc speciiiien of the Shawl 
goat vanes from 4 o/ to 6 oz,, .inyoiie wdio has 
handled one of the royal shawls, and has realized 
its immense sizt* and excessive weight, may form 
some idea of the emu’iiious number of animals 
that must hav(^ been n^quired to supply the 
material for tlie 10,000 looms which are stated 
t<» have been in constant wuirk in tins manu- 
factuj’c. 

An imitation sliawl of tliis descnption but 
of much lighter weight was made in England 
in 1828 fiom the collected combings duiing live 
\ ears of tlie original hmd in Weald Park, Brent¬ 
wood, the yarn being spun at Darlington and 
I woven at Paishiv. This shawd, lent by the 
! owuier, Mr. C. J. II. Tow’er, after being shown 
privately to the Queen, was exhibiti'd at the 
stand of the Bntish Goat Society side by side 
witli one of tlie rt>yal shawls, specially lent also 
for the purjiose, at the Jubilee Show of the 
Po^al Agiicultural Society of England held at 
Windsor in 1889. [n s n. i* ] 

Ca.ssa.va., or Mandioc.— Names for a ])io- 
duct of one or tw’o species of plants, natives of 
South America from Guiana, Venezuela, and 
Colombia to Brazil ami Peru There are nuimu'- 
I ous (‘ultivatt‘d races under eacli, viz Manihot 
iitdis^una^ the Bitlei Ca.ssava, and M palmuta^ 
the Sweet Ca.ssava, they belong to the order 
Euphoi biace.e. They arc extensively cultivated 
I in most tropical countiies, more especially in 
j South Ameiicji, the We.st Indies, Afiica, India, 

I iStc , uie shrubby jilaiils, fiom 6 to 10 ft iii 
luMglit, and pioduce \ciy large, fleshy, und(*r- 
giound tuhcis Those of the sw'eel cassava may 
be boiled and eaten as a vegetable, but tliose 
of the bitter species mu.st be tirst specially pre- 
paied in the form of flour and biscuits licfore 
they can bt‘ eaten with safety. Nevertheless 
the latter is by fai the most important, and in 
fact constitiit(*s one of the eliief articles of food 
with the people in all countries wdieie plenti¬ 
fully grown. Piopagation is accomplished by 
stem euttings from 4 to (J in. long. Tie ground, 
wliich must consist of a well-drained sandy 
loam, should be ])ieviously tliorouglily ploughed 
or hoed and richly manured, then planted out 
in lines 4 by 6 ft. The cuttings aie set at the 
crossings of the lines any time from September 
to May. The crop may be gathered in eight, 
twrelve, or eighteen months, according to the 
stock grown and the climate of country. But 
the roots need not be dug up till quite con¬ 
venient, though when once Kiised tlie prepara¬ 
tion of the cassava meal and tapioca must be 
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uiulfM taken at 4is eail> a il.ite as |M»sMl>le 'I'he 
returns ar*‘ laiire, \n lb or 

iMtue an aen*. In t'aet, eassi\a niav he spekt'U 
«'t as tuu' <»t* tin nie^t |*i‘(Hhuti\e ot nops, tin* 
\n‘Ki »it nutntiNi niatt»>! hoiui^ often trines 
that of u heat 

'rile tuliets must he thoion^-lil\ waslieii, tln'ii 
yre\ei\ oi i\i\este»\ of the iiml, ami tinall\ 
^;iatik\ ami p^-un^hd until ledue**^ to pulp 
'V\\\s \v tin u \tiessed wilhin spemall\ pietKiml 
baskets iM (‘I\hu t.» llII^e out the flJUt*, w liK h 
ni.i\. 111 faet, he pois<.noils 'The resulting pai- ! 

l\a\\\ vlued meal \s next sitled h\ means of 
SKues to rt'tmat' tibivii> iiiid uontit paitic/es, , 
aiul ultimately to assort it into \aiious grades : 
of tineneas. Tjiistlx, it is diied hy heat, but | 


retaineu uiit, feimentation takes plaee It 
..-wy.il.'.!, a.i.I SOMK. ,ai.s .Lu ,..r 

u,tr„ .,,lu thr , a ; 

«.tl, tl... rrMil.MiK f„n„at,„n .,f , 

.I.-I.l llfal (lpti„Y lh„ v,uynr (.„ foumtit) 
an.l thu-j ...lal,.,. tl,,. „f tl„. p,,,,,,, 

.,up..ss,l,|.. 

castanea. ‘'^ee ( 'm stm 'i, Srwisu 

Casting: a Horse. Thrir a,,,mi 

st.-iiiri-.. as /(ir tile in;ij..i- DjiciatKins, wlicn n 

Is neies'N.ny to east hoises ujn>M tlie 'UomjkJ 

am/ secure tiiem, i/i ort/er that thry wn\ da 
tlieinst'Ue.s no injury nor inflict, daiiamn* iipon 
the persons (‘iioaged Other' means of lestiamt 
M ill h(* f(»nnil iindei't In* lu*;nl- 



im^ ^IkTIIODS Oh (’ONTROL 
\eteimai v siiiocoiis Usually 
(“inploy l(*atliei hobbles, one 
foi (‘mil le^, and a (loss 
}iol)bl(‘ for bettc r s<‘em il \ 4 ,f 
the liml)s iippei most, when 
tile lioT’se IS ali(‘ady iijion its 
sid(‘ Thes(*aieof vei v stout 
material, (oinposed, in faet, 
oi lea\es of the ^elv best 
l(‘atlu‘T eoinpu‘ss(‘d toi'i'tlier 
andliand sewn Eat li hold>Ie 
(oiisistsof twojiaits a steel 
biukJ(‘ .ind two steel exes, 
one a 111 tie sinalh'i than tlie 
of Inn, 111 (»ider that it may 
]uss till ouch It and seivt* 
for t lie ]>ass,ice (tf a J o])e, into 
th(“ mid of w liK h IS ,it tai li(‘d 
<i stionc metal (ham as a 
eontmnafioii, and b(‘ai ini^ all 
file stiaiii wh(“ii the animal 
sti Hitch's (»n the ^loiind a 
stiaiii whidi would soon 
weal out aiix softei mateiial 
In the 1 ‘l.ite, lie a, the hoi si* 


eiiSHa\a riant .uid Knots 


s(‘(‘n slaiidiMC witli the 


1H'V(*T' to such an extent as to colour the iiie.il 
'i'he heat tluis not only completes the piocess of 
dl\llm^ lnit drixes oil any i(*iiiamin_c tiaces of 
tin* j»oisonons juice fVos'.s(/cu In'vad is the lloui 
moistened, kneaded into cakes, and hied. fV/s'- 
sat'd starch is the dialed tulx'i.s (u* eiudelv 
f(nnu“d meal (leaned, assorted by sieves, .ind 
1 cpiMtislly washed, tlien left in the last wati-i 
until the sediment settles, when the water is 
decanted and the slanh snn-diied Tupiora is 
])i(‘paied fiom tin* iMasonous juice set on oni* | 
sid(* when a coiisKlei.ible (plantity of shiidi 
settli's as a si'diiiient Tht* lupiid is jxtiiriMi oil 
and th(* staiili jiaiclied on he.ited metal plates 
The stai(h grains swell, burst, and hci oiim 
aci^liitinated into the ^uannlar siibst.inc(‘ sold 
in the shops as tapioca This is laiceh cx- 
poi tod from Bia/il. Cassareep is tin* poison¬ 
ous juice boiled down into a, thick fluid In 
this condition it is a valuable antisejitie, and 
constitutes the chief iiiiti ('du'iit of A’ai lous saui'cs. 
Piwarri is au iiitoxieatin^ drink piejiai'ed iioiii 
(’assava cakes pai'tially iiiaslieated hy w'onien, 
then exjieetoiated into wooden x^essels, and 


holibles adjusted, and tin* 
free end ready for the loui'or live men to pull 
in a h<i( kwaid diieetion, so tli,it all lout h'j^s 
ate hi'oii^lit t.oc(‘thei asslsiwn in tin* next fiiruie 
('astinct IS facilitated ]»y an ovi'i'-ropt* at t.u lied to 
a suieim^le, .IS in I’lat.e, fi^ ii, or a stiaji under 
the arm of tlie o])]josite sidi* to which tlu* animal 
IS intended to fall, .iiid attaihed to tlu* cord or 
ovei-iop(*, diieeted hy a man wlio is not engaged 
WMtli the hohhie i'ojk* Wlicn tlu* legs have been 
pulled together’,as m lig n, a sjuing hook in tlie 
hum (»f a ‘ I)’ is inseTt(‘(l m a link of tlie (h.iiii 
])i(*viousIy m(*ntioru‘d 'I’liis i(*lu*v(‘s tlu* men 
tioiii the iieei'ssity of jnilhng all the turn* to keep 
tlu* f(*ef. together, and I'liabli's the ojieiator to 
lele.ise .i limh or xai v tlu* distam (* betw'een tlie 
f(M*t hy shifting tlu* spiing liook to another link 
ol the eh.iin if a jiasti'in has to be ojn'iated 
upon, tlu* liobbli* IS unlmekled, and lelianee is 
plaied on the cross hohlile above the knee and 
hock. To 1 (‘dm e the i isk of spinal injury many 
opeiatois have a (lieek i(*in fi’om the head to 
the siireingh*, xvhieh is jiiovided witli a buckle 
on tlie hack, and to savi* the eyes fiorn injury 
wdii'e on the ground a blinder is employc(l, as 
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in Plate, fig. h. The latter is put on before 
the aninial is east, as likiUy to save a blow in 
falling, and as a means of restraint whih* affix¬ 
ing the hobbh'S—a jiroeess mneh resented by 
unbroken colts and othci* horses iinaeeustoined to 
much interfereijce with their limbs. The best 


hobbles of the type we arc considering are all 
released by the lenioval of a screw wliuJi 
attaches the chain (‘iid of the castuig-ropii to 
the near fore hobbh , or if the animal is I'ast 
upon the near side, this Imhhle is used on the 
off fore limb. The attendants are by this freed 



from the difficulty of se])arate unhiKkling of 
the stiaps, and tlu* hoise is fiee to lise witlumt 
risk of entanglement 

It may b(‘ lemaiked heie that broken ba< ks 
OT’ otliei injuries aie si'ldoin iiuuired in the act 
of (•.istiiig, hilt duiiiig tlie anini.tl's struggles on 
the giound, and too much im- 
j)oil,Lne(‘ cannot be att.ielied 
to korping the head b<u k and 
]n eventing the hoise from 
getting Ills lie.id towai’ds the 
kneos and obtaining a, ful- 
ciuiii Pin* most ea])al)l«.‘men 
slauild tlieH'fore be delegat<*d 
t<t tlie Jiaigi* ot the liead, if 
a s(iat(li team has to snlfiee 
for tlie actual ]Milling down, 
d’lu' la Milan vn ho ma \ be 
tailed nponlotast an injured 
is ,it the disadvantage 
of .iniateur assistants, and in 
most lustaiK'esan insulin lent 
niinihei He will tmd a sack 
or two of corn plated aeitiss 
the nt'ck, oi othei jiaits it is 
dfsiicd to rest lain, of great 
lielji In t,h(‘abst‘neet)f ])Toj)er 
liobbh's a full length vv.igon 
io]>e flee from knots will 
st'ive to cast the .st mtest 
liorse, and foi jiartn ular jiurposes, as castra¬ 
tion, ropt's art* jireferable, as the limbs can b\ 
them b(* piillt'd nj) and tlie feet made to ttuieh 
the belly (see Castration). To east with a 
wagtui I opt*, the ends are first hituight together 
tt) eqiializti the sides or length, then a loop or 
VOL HI 


collar IS foimed where dtmbled, placed over 
the unimars head, wuth the knot ujion the 
witheis A 111 .Ill on o.ieh side takt*s an end ami 
p.isses it undei tin* lielly and bf*tw’een the hind 
it*gs (not bt'tw’eeij hut outsidt* the ft»re limhs), 
then citisses it to foiiii a loop, drops the lot)j) 


Fig 2 -Tlie Horse CiiKt 

intt) the hollow^ abtivt* the foot and helow the 
fetlock, and carries the f]*t*t* t*nd through the 
eollai t)i neck lotip, and (ak<\s a few paces 
baekw’ards All is tht*ii re.ith, as in fig 1. 
A smalt pull all togetln*!*, and not in the zigzag 
to be expected of novices, will bung down the 

39 
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animal quite easily, nianx 1 ioj‘m‘s eontiibutinir as nossessin^ tlie most important assemblafjjo, 
to their own downfall .is soon as t,h(*\ diseovcr since that eountrv now sujipln's a laigi' ])io- 
tlimr entanglement WIhmi do\Mi, tlu* animal is ])ortion of the woild’s (hunancls The jierennial 
furtlu'r seemed h\ half hit( hes .iround the jias- jilants are gnnvn as hed|^(‘s aiouiid, oi as sli.ide 
teins, by li.iltei iopes, and othei eonti iv.inet's lines thitm^h the lit'lds. These givt' a huge 

Lh iO seed and .ibiindanee ol inferioi oil 'J'he annual 
Ca.Stle* Ma.rtin Cclttle. — Tlu* South plants are somt'limes produet'd under puie eul- 
Wales Jihiek, oi as the\ A\<‘ie also called, the tnation, at othei times as a mixed cio]), have 
( Vistle - M.irtm, (Utth' .ind the 7\nglest'.i oi sniallei seeds, and Meld a much siqiei loi oil, tlu* 
North Wales iilai k tattle weit' at out* time liner giadt's of >\hicli constitute the medit'inal 
reg.irded as distinct bret'ds, and h.id st'parab* oil of commerce 

lierd books 'I'lie two societies ^\eI(' anialga- The oil is exjirt'ssed eithei by a cold oi a hot 
mated in 1901, ,ind the cattle of the iioith juocess, the fiunier giving tlu* liiu'st (jualitv 
and south aie no longi'r lecognized as distinct ’'J'he yield langi's from 30 to -17 ])ei cent In 
breeds Si'e Wklsii Hlack Cattlk India the seeds are often simjily leduct'd to 

Castor Oil.—This IS obt.iined fioin tlie ]mlj) and boiled till tlie oil uses to the siiiface 
of Jiicimis comtuuiiLS, the Palma ( hiisti, a Heie and there, liowc'ver, Euiojieaii mai-him'i y 

111.11 be si'en empl<»\ed in 
the separation ol tlie oil, but 
the backwardness in that 
duett ion at'coiints foi tlu* 
gieat pros]>eiity attaiiu'd in 
PaiKtpe and Anieiica (’.il- 
cutta IS mainly conceined in 
the ])roduction of the oil, 
using u]) a])])io\iniately 
about one-half the (juaiitity 
of st'ed th.it ist'x])oited fioni 
Pomba} 9’he expoits of oil 
fioiii India ha\ e uei lined by 
li.ilf a million gallons since 
1888-9, while the ti.iflK in 
tlu* seed li.is mateii.illy iin- 
jiroved Tlu* Piitish ini- 
jioitsof {*ast(U oil 111 1888 9 
were 1:^2,813 cwt , \.lined ,it 
:£1()0,421. and in 19(HJ they 
stood at, fit),329 cwt, \aliu*d 
at i.'()(),]44 'riu* (hief (oun- 
tiies (►f supjily aie JJelgiuni, 
Frame, and Jkuig.il, the 
foiniei two woiking up \ei y 
laigelv (.istorsMil jiiociiied 
from Jioiiibav The exi'oits 
of c.istoi seed fioin Imli.i in 
jfK)(;-7 weie j,:)0r),():)9 iwt, 
member of the Sjiui-gew'ort family (Kujihor- valued at ^701,128, and of that .inioiint (>19,87 1 

biaceie) Ts coniiiionly siqiposed to be a native cwt were { oiisigried to (lie.it Jli it.iiii and 8 11,7 4f> 

of India, but, by some authors, of Africa. It (wt. to t’ontiiH*ntal jioits 

lias nevei been recorded as met with in .in un- P.istoi oil is laigi ly burned, .mil gi\es a coolei* 
doubted indigenous habitat in I'lthei lountiw andbiightir light than ,iny other xi'gi't.ibh* oil. 
It bears niinieious vein.icular n.inies, mostly It is >‘iii]»lo\ed in moidaiiting .ili/ai m-dy cd fab- 

derived from the >Sanskiit ciamld Is now' i ul- iicsand indiessing tanned leathei The laki* is 
tivated in most tiojiical and waim tcmpeiate regaidi'd as a good fuel, esjieci.illy in the iiianii- 
regions, and in some bt'comes e\en a tioubh*- f.ictuie of gas, but it is never used .is i.ilth* 
some weed India is the most imjioi taut souice food. It is, howevei, iieh in nitiogen, lu'iici* is 
of the Euiopean siqiply. In the, w'ai iiier areas in deni.irid as a sjx'iial niaimie [o w ] 

of its ju'oduction it is a perennial, and in the Cast ration.- The emasculation of anim.ils 

colder an .annual, but wdieii* subjected to scvei'e is a juactice of great antiquity, and is justified 
])er‘iodic luiiis it again bei'onies annual, being by tlie neiessity of subjugation to man’s uses, 
then grow'ii dining the diier niontlis. It j>u*- or* of rnodiheation of tlie tlesli of animals in 
fers well-diallied loams, hence loose, sandy, c»i tended foi <*oiisurn])tion. It has been found 
heavy clay sods aie alike* uiisiiited Thera* necc'ssaiT for lioisi's w'oi king in association wuth 
.are numeious ciiltiv’^ated races, some diie«*tly mar<*s, .ilthougli entire animals an* to be seen 
utilized in the production of oil, otheis in the in the vehicles of gieat cities on tlie (kmtineiit 
vsupply of the food-leaves for* a silkwmrm of Kui'ojie and elsewhere. The flesh of eimascu- 
{Attacus rinni), while a thud senes (often al- lated c.ittle, sheep, and pigs is iniicli siqierior 
most tempei'ate) are ornaiiu*ntal foliage ]»lants. to that of entire animals, which could not be 
Of the oii-yielding foians India may Ire viewed grazed together indiscriminately. It is not 
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ISl 

ji«.*c(^ssary to enter more fully into the reasons other deformity is easier tlian with the standing; 
for th(^ ])iaetice of castration, as tliey aie operation. Thus trammelled, we have the oppor- 

lally eoijceded by jieisoris (uigaged in animal tuiiity of induciii^^ pjeneral amesthesia lyy ehloro- 
indiistiies form or othei agents, ('leaiisini^ of the pai ts. 

There are a varit'ty of nietliods adopted for and nior-e particulaily the lernoval of accunui- 
the diderent species, as well as customs which latioiis in the sheath, vulgarly known as cod 

Wrix, ])roniote tlie prospects 
of leiovery without evcc'^sive 
swelling, arid the inconv^uiiem e 
e\]>ei‘ieuced in protruding tlie 
penis during mictur’itioii The 
testifies are liberated from their 
in v(‘stments either by the knife 
or th(‘ hot non, from a scrotum 
rendeied tensi' by the means 
already described The cord 
above and behind the epididy¬ 
mis IS then severed while tightly 
held in a metal or wooden clamp 
(fig '2) The most successful 
castrators, oi a laigi* majority 
of them, still give preference 
Fi;r 1 - I'riiiihiia: Inbtnirnent, or K(raseur to the hot iron (fig wlndi 

tliey employ at a dull red heat, 

pci tain to certain couiitiies and districts, tin dividing the back jiait ot the eoid which con- 
rtMSons for which aie not always apparent, tains the artery soun'what slow ly This ojiera- 
although c'omnKJiih Itased on ex})eiience m- tion need not be huiried in oidei to spaie tlie 
Cjuiieil in ages when seciecy rather than pub animal pain, as the gri}» of the damps ensures 

luatioM of knowledge wms the rule, and when the insensibilit\ of the organ on the oyierative 
the practice of such ojieiations was more or less , side To seal the vessel a little powdered resin 
of a heieditary eiaft ('ustom piesiiibcs that | is often ust‘d, and the clamps are dressed with 
colts shall be eastratrd as \callings in the earlv 
sinninei following on that t>f then biith, when 
the we.ither is fan and waim, <in(l pri(»r to the 
advent of tlie flv season K\(eptKui should be 
taken to backw'ard celts wuth undeveloped fore- 
hanil, tli(‘se being left until autumn or the fal¬ 
lowing sjiiing dastr.ition of sucking foals has 
l«cii practised, but ha^ not viehhsl satisfactory 
results 111 these islands, the subjects of such 
ojier.itioii frilling to develop in the mrk .ind 
foichrind Postponement until the second or 
thud veai increasi*s the i isk, but Iheu* sliould 
be no nitlexible mle, theownci fieiiig guided by 
speciril circumstrinces, such as wc have alieady 
iiuln al(‘d 

id all 1 isk of iiijui v m casting, 
less liumane jn act ice of secui- 
t he tolt b\ twitch aiul otluu me.ins, .ind 
h'ttiiig out (*in li testu’le sejiar.itoly by a bold 
slab of the knife fiom a sii’otum m.ide tense 
ovei the glands by a do\vnw,ud squec/ing of 
the pulse in one hand, leaving fie(‘ tin* othei 
h, 111(1 to ns(‘ the knife 'I'ln* fatigue (»f tin* (i*e- 
m.istei museh* soon allows the gl.iiid to swing 
clear, and tln*n the operator eithei adopts the 
c.iustic (l.iinp, winch he secnics ujkui the (oid 
and lea\(‘s tlu'ie, or use's a, i lushing implement 
siicli as the* oin* ln*ii' illusti,ited (tig J) Both 
iiH'thods })i’odui*(* jiam, whicli can be avoided 
when an annual is first thrown in hobbles or o -(’lamp fci ('astration Fig 3-Castiating 

ov means of lopes, as showui in aiti(;le (^vstino liy Fnmg lion 

The eci*aseui or the imjiroved instruments act 

on the same prin(*iple, and their ajipbc'ation to an antiseptic ‘green castrator’s ointment’ com- 
ensure freedom from siibs(^(pient luemoriliage posed of verdigi’is, V’^enice turpentine, and lard, 
must be slow and therefore painful The more which is furtlier smeared upon the edges of the 
gt'iiiu'al ])Ian of operation is to lii’st cast Uie colt wound before the colt is released Tire is, of 
by means of lopes or hobbles (see Coasting), w'hen course, the most perfectly aseptic* agent we can 
a iiioi*e thorough examination for rupture or employ, and long centuries of practice confiiiu 
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the desimhility of tins method of separation of 
living; tissues 

'Phe coiiiiiiends itself to the eye as 

tlie, most- seieiitilie nietliod, at onee clean and 
quick, })iit expeiuMiee proves it to tie the least 
Hue( essfiil 111 this ediiiitry, althout,di still much 
favouied liy the t'lciieh, and in some distruts 
of Kui<»p(‘, wlicrc foi special reasons tlie smallest 
wounds are d(‘siral)ie. Scvciance of tlic organs 
hv toision IS another method of pi event in^^ 
haunoriha^e The ai teiy is drawn out 1 )> a 
rotai} nK»v(‘ment, afti-r liein^ secured liy tin* 
sfiecial foiceps So far we have dealt with tlie 
hoise in paiticiilai, lint th(‘ main princi])Ic'- 
apply to other animals, witli such ditleriuices as 
ma y'now he set forth. Tn the casi* of the ass, 
and (uily to a lesser defrrt'e the miih‘, it may he 
said tliat th(‘re is a ])(‘culiar rigidity of the s])cr- 
matic artel y wliicli ])r(‘vents its contraction and 
plu^^ing iindm tlie influence of tiie hot ii-on, in 
cons(‘(|uence of winch s(‘vei(‘ hiemoritiage is apt 
to follow castT’ation h> tlie usual metlnals Foi 
these animals, then, the li^^atuie is to he pie- 
fciied, despite the ^iiMtei liahility to tetanus 
whu‘h lias hemi ohsei v(‘d vvIkui animals of any 
species ai<‘ muasculated hy its aid. iiesides the 
methods of caustic clamp, torsion, fii’e, and liita- 
tuie, tli(*rc IS th(' aiK'iciit and <‘ruel pia(tic(‘ of 
trapplll^^ which includes the scrotum with its 
(•(intents in (l.imps or a lii;«ituie, wlierehy dc*ath 
and det.iehmeiit suhsetpiently takes ])l,i(e, .imi 
the Oiieiital custom of mulling, hy whidi tlie 
stones aie hiokeri hy softly haiuuieiing fiom 
the outside of the pulse Animals so treated 
were disqualified foi saenfiee according to the 
Mosaic l.iw, hut the piacticc is still retained 
in some tiopic.il legions, and had its origin in | 
the fear of flies, and the intiodiK tion of septic j 
matter hy othei means when o])en wounds vveie 
left aftci castiafaon 

(’.lives aie i.istratcd at .ill ages, hut theopeia- 
tion IS less sevme, <ind the (lic(k to piogicss is 
not so gie.at, it done at an early age, fioin si\ 
to twelve weeks heiiig the common ( iistoin It 
often h.ipjiens th.it .i numhei of (.ilvc'^ .ik* s,ived 
th.it choice of a Inill m.iv he m.idc, .ind those 
sliovving wc.ik p(»infs ,iic> handed over t(» tlic 
casti.itoi at tw('lv(' to eighteen montlis old, 
when the oig.ins .iic much devclojied and 
gieater caic should he cxenised (’alves ,ind 
voung hulls ,iic thiovMi u])on then side h_v 
inc.ans of .1 lopc loo|»cd louiid tin' neck as a 
collai, and dr.ivvn round one liiiid leg, while tlie 
operatoi dexteiouslv tin ns the .inimars he.ad 
and hrings him down with his h.n k tow.iids 
hiinscif, .iftei w.ii els seeming tin uppiimost 
hind limh and fixing it to the neck ])«»ition 
of the lope in .a convenient manner foi getting 
at the ]).iits desiicd Tlie jiioceduie is then 
mu( h the same as dcsci iImsI foi ( olts In hiving 
open the scuotum of hoiscs .md hulls, of what- 
evei age, a long hold ineisnin should he m.idc 
not squee/ing the testa le thi'oiigli tlie sm.illcst 
aperture, hut le.ivnig .'ihund.ince of room f.*! 
drainage. With c.ilves this ])iec,nition is spe¬ 
cially necessai'v, as it is found th.il those anini.ils 
which ‘go wrong’ afterwaids do so .dinost 111- 
variahly hy the ready sealing up of the wounds, 
and retention of clots of hlood whn li decoinjio.sc* 


The testicle of the calf is usually drawm out, 
the eord strained to its fullest lengtli, r.ifuclly 
twisted, and Llieii divided hy seiaping W'llh the 
knife; not diiectly cutting thioiigh it, .is tlie 
latter is li.ihle to he succeeded hy Ineiiionhage. 
In the western counties of England, sealing 
with a flat-sliaped non is tlie gencual eusioni. 
j With or xvithout the veidigris ointment or other 
I .intisejrtie diessing, calves eommonly do well 
1 Ih'gaiding lambs, custom vanes greatly in dif- 
' feicnt di.stru'ts, some lloekmastcrs [uvfciring to 
c.istiate at two or tlu’cc weeks, and othei s de- 
fen ing the ofieration until as many months li.ive 
j <•la})secl, or even later I.osses fioiii cIcmIIi may 
not he gi’cater in the older lambs, luit the value 
IS, of cemise, miK’h more Small lambs are lield 
with all then feet 111 the hands of a man, wlio 
])iesses the bac-k against his own cdnxst, while 
the operator .stands in fiont, elongates the* pm sc; 
with finger and thumb of one hand, wdiile emit¬ 
ting ofl an ineh, more or less, and exyrosing tlie 
enefs of hoth testes at onc*e These he may 
seize singly in his teeth, 01 in an instiument 



Fig 4 — Instrunipiit for tlio Castr.atioii of Lambs 


(fig d) made' foi’ tlie pm pose, and diavv out 
until the c*ojd liieaks .iway This icuigh foi 111 
of torsion answers well, and has been so ])iae- 
tbseil hy South l)owni shepheuds from time iiiime- 
nioiial. Siarnig still obtains 111 some distriefs, 

^ hut f(*i V(‘ry vouiig lambs is a slow, lahoiioiis, 
.iiid uiinec*essary peiformancc Jii the case of 
olclei lambs, oi of lams doomed to the* kmfe for 
I vaiious le.ison.s, the hoi non should he used, 
.iml Ihe verdigns ointment iicmlv cinployi d, 
tilde being ni.iiked tendemn y to sc'ptic jioi.soii- 
iiig in till* c*astivition of adults 

Ihgs .11 c‘ tlic easiest of ;niinials to c*astiate, 

I .ind ni.inv hicc-dcms peifoim ihc* opeiatioii llieni- 
sclves, iiidclv ( uttiijg o])cn «‘a» li diviMoii of the 
siiotum, pTcssiiig out tlic ti'.stulc, chawing it a 
little vv.iv, tirst dividing the least vas< nhii pa,it, 

I .ind nc'xt, tlie soft jioition in which the aitcuy 
! .ind vc'in are situ.ited A little iueinoi 1 liage is 
J not ohjeetion.ihje, and it is lemaikahle that .so 
j few e.MsU.lIt les o( ( m .inioiig these , 1111111 .ils, liav- 
ing leg.iid to then conimoni\ filthy smiound- 
ings, and thin letiKiiuiit iqioii foul litlei 
in.nil di.itelV .iftei cqiei.ition, uiiless di 1 vdi iiom 
home [ii. L J 

Cat, The {/\ '//.S’ (I(>/ttrsfic 7 /s) TliC' eat, like 
the dog, fov, weasel, , helotigs to tlie (’aini- 
voi.i oi flesii eating anim.ils, and in eomp.my 
with leit.iin othei meniheis, such as the lion, 
tigei, vVe , foi ms a family gionp knowui as the 
F< iid.i OI C.it tiihe, all ot which aie very silent 
when in seal eh of them* prey, sjuinging sud¬ 
denly upon the l.ittd, seizing it w’lth their 
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shar]j-pointed retractile claws, which they use 
with great feiocity and cttcct. A very charac¬ 
teristic feature of the Felidie is tlie ‘ spotted ’ or 
‘stri}>ed’ markings upon the fur, and everyone 
iiiiist know that cats with such markings upon 
them are more abundant than whole-coloured 
specimens, (‘ven though the last named are so 
common in a state ot domestication The use 
of the mai kings is to render the animal less 
conspicuous whilst hunting its pi'ey. As just 
statt‘d, the Feluhv have 1 ‘eti‘actile claws, the last 
Intel-})halangeal joint having an elastic liga¬ 
ment, which IS fixed to the outer side of the 
lowiT end of the second jilialanx, and by the 
otliei (lower) end to the last phalanx, imme¬ 
diately above the root of the claw (yontiaction 
of the ligament draws the claw inaids The 
act of jiroiecting the claw is obviously a vt»lun- 
tai V one, and einjiloyed not onl\ as a means of 
othmee and di'fmici*, but also for (limlung pur- 
]>oscs. 'J'lio head is short <ind round , the ears 
small, with the auditory <»]»ening so ])laced as to 
give th(‘best ad\antages forheaiing sounds, the 
jaws short and strong, the neck shoit, the limbs 
short, and the body carried close to th(‘ ground 
dining th(‘ stealthy but swift movenuuits. 

Regarding the oiigin of the cat, nothing 
dogmatic can be nsseited, but it is generally 
accejited that the Domestic ('at has lieen de¬ 
rived from the Mountain or Foiest ('at {Fehjc 
Catus\ inhabiting eithei Africa, Asia, oi Kurope 
Fossil lemains of the cat have been disc^ivered 
in the Uj)j)ei Eocene in Kurope, and in Asia 
bimilar lemains have bemi found in the Ujipei 
M locene, and in th<‘ (biited States in (he Lovvei 
Mioeime, then'fore tin* fact suggests the possi¬ 
bility as to the Euiojiean ('ontiiient being the 
honui of tln‘ eat 'Phroughout the Afncan (Con¬ 
tinent then* IS a small cat, similai in build to 
our domestic cat Jt is often icdeiied to as the 
Egyptian ('.it, and the Kgvptiaris regarded the 
cat a‘' <i sacied animal, the inuminitied remains 
of many of tliesi* animals being still in existence 
The Kgyjitian cat will breed wuth our own, and 
its mai kings aie simikir. In noi thei n India 
there is a spotted \aiiety of cat, and the do- 
ni(‘sti( cats now found thioughoiit Hindustan 
have been deiived from this source. 

(,)uite ajiart from the foregoing, there has 
existed a Kuiopean wnld cat fiom the remotest 
times dowm to the present dav, .accoidiiig to 
some; and it is only recently that tlie authoi 
saw a huge annual, rejiuted to be a geuuim* 
speciimm of the wild cat (shot in S((»tlaTid), 
stuth'd, and pl.ucd uiidci glass at aai (‘xhibition 
It IS a very ditlicult matter to jnove that such 
annuals aie anything moie than tine big domestic 
cats, k'adiiig a ia]»a.cious existence, as all cats 
have a stiong inclination tow^ards levcrting to 
their natural condition The genuine Wild (Cat 
{Felt,a s])ecimeiis of which can be seen in 

most museums, is usually of a bigger tyjie than 
the domestic pussy, altliough one sees some huge 
male specimens of the last named The head is 
laige, the tail thick, strified with black rings, 
and black at tbe tip Heneath the throat, chin, 
and belly, the fur is white, also the toes. The 
markings are xaTy similar to those of the do¬ 
mestic cat, but the whiskers are much longer 


and coarser. Males are larger than the females, 
and the general build of the true wuld cat is 
much stouter than that of the domestie pussy. 
Domestieation, exeejiting in the ease of animals 
selected for exhibition purpose.s, has reduced the 
eat somewhat in size. There is evidence to show 
that the tiiie wild eat still exists, especially in 
Caithness-shire, North Wales, tS:c. 

The long-haiied cats have been produced by 
crossing wutli the Persian, which now' exist m 
both w'hole and mixed colours The Peisian or 
long-haired eats are liighly esteemed, and piire- 
lired speeinums of the A1 class very often bring 
high prices, as imi(*h as thirty and forty guineas 
being frecpiently jiaid for such. As a product of 
.1 first cross betwemi a IVr.sian and a short-liair, 
the lesult is generally a eat w ith fur of medium 
leiigtli, but it Is Ix^tter to avoid sueli cross-breed¬ 
ing, using short hair wutli short hair, and long 
hail with long hair By interbi ceding, selection, 
and the mtrodiu'tion of I'tusian blood, the stupes 
have either dis,Ippeai ed oi else become modifu'd 

In the skull of tlie (‘at the eianial eaxityis 
lai'ge 'J’lie iihs iiumbtu 18 jiaiis; tlie liead of 
the last rib is not divuled, beeaiise this iib ar- 
lieul.ites with tlu* body of only one vertebra. 
'I'lie bie.ist bone is eomjiostsl of 8 jmses. The 
J(tie limb has a i‘l.ivi(‘fe or collar boiu*, though 
such IS \(‘iy small, and this is succeeded by 
tlu* seapnla or shoukh*! blade, wliieh aitieiilates 
b(*Jow with the humerus oi arm-bone, and this 
in Its turn with the forearm, consisting of the 
radius and ulna The manns, ? e tlu* w'n.st (knee) 
and loot, IS eomjiosed of 7 bones, togetber with 
T) metacarpal bones and .''i digits, tlu* innermost 
one being the small(‘st, and this corresponds to 
the thumb in the human subject The hind limlis 
e(»nsist of the ])(*lvis or basin bone, which selves 
to unite the hind limbs to the V(‘itel)ral column. 
The femur or first thigh bone follows, and then 
the tibia jilus the fibula or second thigh The 
kneecap is formed by a small bone, the jiatella, 
w'hieh along w'lth ligaments and the ends ot the 
two thigh bones, foims the stifle joint The lioek 
joint or tarsus has 7 small bones in it, whilst 
the foot has 4 lunies, and the digits to (*()rres- 
]K>nd The spinal eolumn consists of 7 eei'\ieal 
or neck bones, 13 doisaJ oi back bom‘s, 7 bones 
in the loin and 3 in the sacrum, wuth a \ariable 
number in the tail 

Amongst the diflerent varieties of cats men¬ 
tion must be made of the Manx, wdiith (‘Veii 
half a eentiiiy siiue w'as l)(‘(*oming scarce, chiefly 
thioiigh bleeding with eats from tlu* mainland. 
Tlu* ti-u(‘ Manx wais di'stitute of its caudal 
apjM'iulage, thoiigli tlu* mere absence of a tail 
do(*s not neeessaiily indicate that the amnia,1 is 
a Manx (at, as such a large number have had 
th(*ii tails r(*movcd in oidei to dc'ceive iiinvary 
jniixh.isers The most eh.iiaetenstie fcatiii c* of 
these island c,its is the length of tlie hind limbs, 
giving tliem the apjieaianee of a hare in the 
Ujiright sitting )K)stui*e. This should prevent 
aiiyoiu! fiom being deceived by having a hybrid 
kitten yialiiH'd ofl“ for a true Manx specimen, of 
winch veiy few arc* said to exist. Manx eats 
w(‘re formerly known in England as ‘(Jornish 
eats’, and it is probable that such exist in 
Cornwall at the present time. The absence of 
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the tail does not render them any more useful 
than the ‘tailed’ cat, thoui^h it gives them a 
peeiiliar a]){)earance behind, not unlike the bob- 
tailed sheep dog in this respect 

(Jats are (‘xtreinely usetiil about the farm, 
the short-haired varieties being those usually 
found aiound the steading (’ats breed so 
freely that it does not take long to have a 
sniari colony, but this can be icgulated by 
casti.itiiig tiie males vvlum they are from four 
to six months old Tt is better to do this simple 
operation a little late than early, so that the 
animal has time to develop some of the male 
characteristics, which is averted by ‘ castr-ating’ 
before three months. The scrotum is siinjily in¬ 
cised with a sharp penknife, and tlie testicle then 
di.iwm out, just as (lone w’lth pigs No after-ti’cat- 
ment wdiatcvei is rH‘ccss.ii‘y. (’at must be secur-ely 
lield nw'anwliile The fmnah' cats can be ‘spayeil’ 
to [)ievent l)rceding, only this is a much more 
ti’oublesorm* o])Ci\ition, and om* (juite incapable 
of ]>eing performed bv anyon<‘ but an exper-t. 

With reb'ieiice to the best toloui for cats, 
something must be said Kor town, (uthci 
bhu'k, blue, or one with tabby markings is 
piefeiMble, but in the countiy whit<‘ or oth(U‘ 
f light colouis aie easily kept < l<‘an, and look 
very handsome about the steading IManv 
faimhouse c.its are \er*\ kiaui on the dcstriK*- 
lion of lats, conseipiently they slioiild be 
allowed fr(‘e acc(*ss to the (.ilth* houses, the 
stables, the foddm' Intuse, loft, and coin room, 
and if about, a dozen of sin h good vcuanin de¬ 
stroyer’s ,11 e kept about the hornestiMd, they 
will ceitainly repay tlu’ owner' ,i hundredfold 
Jt is advisalile to give them a good sup])ly 
of milk each da\, say every inoimng ,it the 
same time, so that the whole family will meet 
with the legulaiity of the (lock ,ind partake 
of ,i hearty di.iught of this wholcs(»me food 
It IS better to encour.igc them to come u[) in 
this mannei, and then they will ,dw.ns look 
for it. .ind thrive ujion it Thev < an be fed 
out of a couple of laig<' shallow tins It also 
keeps cats from wander ing far fiom home and 
billing victims to the kccpei's gun or snaie, 
as I ats constitute lh<’ gameki c]>ers ]H'imij)<d 
eriemv. Once a cat gives itself up to jioathing, 
it. tan never be weaiu’d of the h,dut, owing 
to the fascination and im lin.ition tow.iids re 
Vciting to its ancestial st.ite It is not .idvis- 
able to giv e cats riiiK h food, other w ise they will 
not trouble to keep killing rats, mne, birds, 
ck.c, though each ought, to h,i\e a little fo(»d 
given wdicn thev’ ‘come u]» foi imu’Ding milk’ 
(’ats .are subject to many diseases, some of 
which they occasionally a<'(jiinc from the live 
stock of the farm, and in otln’r inst,inees fiom 
devouring Uh’ otlal of a diseased can ass, whilst 
ceitain skin diseases aieac(|mi(‘(i fioin rats and 
mice, from t-alves, or fiom the horse Tlu'V arc 
sornetrmes the medium of s])ieiuling dise.isi! 
amongst live stoek, and I’ingvvoim is r»ftcri 
tran.smitted through a cat to other animals, 
oi' to members of the bouseliohl The pr'inei])al 
skin diseases are mange, eczema, and ringworm, 
and tln^ commonest c.itai I'h.il dise.ise is dis¬ 
temper, fi'orn vvhnh many c.its dn* It is pojm- 
larly known as ‘siiutlles’. Mange rs denoted 


by the hair falling out in patehos, which gradu¬ 
ally extend, and there may be numerous sores 
on the body One eat wull readily rnfeet an¬ 
other, by or -indirarf contact, so that rf 

any of the c.its on the fai'in show signs of this 
complaint, it is the. most economical ])lan to 
destroy such at once. Another fairly common 
disease is tubereiilosis or coiisumplion, which is 
contracted as a rule tliioiigh eating tiibei'culous 
flesh, such as the liver of a diseased fowl, 
turkey, ik,c. The animal begins to cough, loses 
condition, and gradually wastes awa> The 
sooner tlie anim.il so aifeeted is poisoned the 
better, as it is liable to inf(*ct children and other 
anim.ils if allowed to associate with them, or 
eoritaminati’ milk, as many eats are notorious 
thieves. \h T. H J 

Catabomba pyrastri (Tjarge Hover 
Fly), one of the largest liover flies or SyT- 
phid.'c, whidi oecuiH in summer and autumn. 
Its liody IS )).in(led with black and wdiiU’; the 
single pan of wings are transjiarent, length 
i ill, wing expanse nearly 1 in. Found liovcr- 
iiig over giou})s of plant liec’, es]reci.illy those on 
loses It ]>kiccs its I'ggs amongst the ajihides, 
and the laiv.c c’omiiig fiorn them fec’d u})on the 
afihidcs, which they destroy in l.irge mimbers. 
The Ic‘(sh-like maggots jmpate in a bhuldei-like 
e.ise attachc’d to tlie leav’<*s [l- v T ] 

Catalepsy. -Veiy little is known as to tin* 
(‘ondition oi the neive eeiilies which givi's iisc* 
to e.italcpsv and other ‘fits’ in annuals, but 
I they arc’ freijuentlv associates! with inl.ciii.il 
p.iiasitisiii, ii'i'cgul.ir dentition, and indigestion. 
Iloiscs arc almost iiniiiuiic, \oiing cattle, ]»igs, 

I .ind (logs aie not iiifi e(pH‘iit subjects, .ind sheep 
i in (cit.iin well-defined aicas suflei fiom fits 
I more oi less icscinbling catalcjisy (hc(‘ LouriNO 
1 hklanipsi.i and (horc.i have ccrt.im fca- 

' tines of lesmnlilaiK e, but dillci from eatal(‘|)sy 
I .IS known to inedica) ju.u titioneis. Anim.ils 
j siitlciing fioin Ilfs of the cat.ilcjitic type should 
I receive siich tieatmeiit as will evict ji.ii.isitcs, 
o])cn the bowels, and i(‘store digestion, not for- 
I getting tlic c'xliattion of suj)«‘i nuimu.iiy teeth, 

, OI su< h as h.ivM* been ictained aftei the juojier 
time of shedding them h.e-. passed [ii i. J 

Cataract.- (’at.uact m.iy be defineef as any 
o]»a( ily (tf the lens oi its capsule, whether in- 
v<»I\nig a fiait. or tin* whole* Its [)i(‘s(‘nce in a 
Ikmsc constitutes .1 s(‘rious form of uiisoundncss, 
.IS .niy ch‘f(‘ct of vision may lead to accidt'iit to 
the iiclei or diiv(“r. It is, how^evei, a. w’el]- 
kiiown fact th.it cat.ii.ict less often leads to the 
dangerous h.ibit of shying than does astigma¬ 
tism fiom defc*( tive forination of the cornea or 
flout of the eve, spots upon wdiich are often 
nnst..ikenly spoken of as e.itaiact Tlie c.inscxs 
.ii(‘ oft<‘n obscine, but any ])c‘i sist.eiit inflam¬ 
matory condition may le.id to siicli opacities, 
w’hich iisuailv lem.'iin, if th(‘y do not gradually 
incic*ase or Ix'conie more den.se, and encioac*h 
still fnrtlit ‘1 u})on tbe held of vision As ojxua- 
tion would nc‘eessitat(' the siibsefiiient wcxiring 
of sfieetaeles, it is out of the ()iit*stion so i.ir as 
th(‘ lovvtM’ animals are eonci‘rned Animals kejit 
for milk oi ch‘stin<*ci for th(‘ butcher are not 
seiio isly iiKoinmoded, as Uu‘ other special senseis 
enable them to find their way about, and distm- 
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between food that is suitable or otlierwise | 
See art. Blindness [n l ] 

Catarrh, or Cold.~Th(‘ malady popularly 
known as ‘a eold and recognized as catarrh by 
\eterinary writers, is an inflamed slate of the 
upper’ portions of the air passages, with more 
or less discharge from the mucous membranes, 
in vvliich the eyes often symjiathize and add to 
the How by the esca])e f)f tc.iis down the la<-h- 
rymal ducts, whose openings ai'e upon the floor 
of the nasal chamber. An inflamed condition 
of othei mucous membianes, as those of the 
vagina, the iiH'thral canal, the bowels, <!t(‘, are 
elsewhere referied to as i-ataiili or a (.iLiiihal 
condition, although fhe common apjilicatuui of 
the word ‘cold’ has the limit(*d meaning .ibove 
defined. The causes of catarih in animals are 
much the same as those inducing llu' m.il.idy in 
human beings, but (‘(‘rtain circumstances o\ei‘ 
whi( li animals in servitude have no control 
leiidei thmn specially lialile, a,s the (‘li])ping of 
liorses in winter, and suddmi cooling down 
will'll standing outdoois while w'aiting in s.iddle 
oi harness, and without the (lothing they aii* 
madi' to wear in th«' warm stable (see (’larriNo) 
C’atairh of thi' res]»iiatoi \ nicmbiancs is min h 
to be feaii'd in horses, liec.iuse of the fieipimicy 
wnth whuli it leaves behind stune serious defect, 
as whistling, Kt.iiiiig, Ihn k wind, , whiih see 
Impiiie <111 is obscMcd t(> pmdiKi' (.it.irih, .is 
in hoi ses brought in fmm gi.iss to the bad 
an <>f fhe crowded st,ible, while those ieim>\ad 
fiom the w'.iimth of the stable to tin (old but 
puier iltniospheie of the held seldeiii sullei, oi 
(junkl} leeoM'r if chilled at first b\ le.ison of 
h.iMiig biH'ii < bpped IMii e i old <iii, w ith (loth- 
iiig to ret.nn tin* bodily w.iimth, may be con¬ 
sidered th(' ix'st tn'.ifnient l"i simjile eat.iiih 
uiu ompb* .ited b\ otliei taoiihles \11 the do- 
mestic.itcd .inim-ds ai(' subjett f<> (.it.irah, <ind 
111 piopoition .IS llu'ii m.in.iL;eTu<'nt is ,ntifi< i.il, 
oi mole I'ciiiote fi oin iiatui.il (ondit lolls See 
FhioM'iiiTis, 1 jA 1 i\ sori'is, <ind other i(‘^pii.itoi^ 
diseases [ll L | 

Catch Cropping;. A ‘eatdi’ oi ‘ .stolen’ 
Clop i.s one th.it IS giowui betwi'cn the regulai 
annual eiojis of tlie lotatioii, and winch is not 
eonsideied the mam eiojiof tin'yeai Tlie elnef 
ci'oj) of tile year oeeujues the giouiid dining the 
summei months, while tlie eateli oi ‘niterpo- 
J.ited’ crop lia,s its actiM* jH'iiod of giowth in 
tlu' autumn, and j>ei haps ,dso ni tlie spinig | 
In m.iiket g.irdeiinig the pr.ii'tiee of growing] 
intei ])olat('d (rops is (piitc coinnion, but in oi- 
dinaiy agiiciiltine it is I'estrieted in cold and 
tempi'rate climates, <ind is only extensively ]»r.ic- 
tised in w’arni countries such as ltal\, w'h(*re 
nmm'roiis secondaiy crops are sik cessfully grown 
afti'r the nidniai'y coi n harvest, in (fi eat Britain 
the pr,icfact‘ is most w idely follow ed in tlie south- 
ein jiarts of England, wdiei'e the winters aie 
shoi t, the autumn.s mild, and the spring eaily. 
In the north of England and in Scotlaml, wdieie 
the climate is moio sevei-e, c.iteh eropping is 
much inori* restricted, while in Ireland, though 
tlu* conditions of climate are nioie suibible, catch 
cropjuiig is not widely practised. 

Till* crops most suitable for the piir])ose are 
those that gi'ow rapidly, that give a huge yield 


of nutritive green forage. The most suitable 
and the mo.st extensively giown are Italian r>e- 
giass and rve, mustard and lape, vetehe.s, tre¬ 
foil, and tiifolinm, but winfei bailey, winter 
oats, tiiiiiijis, (‘abbages, tlioiisaiid-headed kale, 
and others are .ill found iisefn! for this puipose 
undei (‘Cl tain conditions 

In Scotland and Jrcland catdi crops aie thieflv 
glow'll after (‘ally potatoes, whuli may be laised 
111 June OI July. The land is at once sowm out 
with rape, Jtaliaii ry(*grass, or othei cro}), xvhich 
IS it*ady for consumption by sheep in the autuiiin, 
' and hefore ('hiisfiiias tlu* land is usually clear 
and loady to be ])iepat(*d foi the next eioj) In 
the south of England a iimie geiu'ral practice 
IS to sow a < atch crop on the sfnltble after w'lieat 
li.irvest, and usually fiom August to Oct(»bcr. 
'Plu' land IS i,i]Mdlv and, as a l ule, liglitly culti¬ 
vated, and till* seed sown wnth as little delay 
as possibh* l'l\ a piopi'r aiT.ingement a, siie- 
((‘ssioii (tf suitable grt'cii food can lu' st'cuied 
from .lutumii to spiirig. Mustard, which is the 
(jiiit kest glowing of .ill tlie (rop.s, mav bo it'ady 
to feed st«>(k in Septi'inbei, and i.ipe m.ix be 
iead> in ()<tobci, wliih* stubbh' will tiu*n sn])}>lv 
feed light thioiigli flu* wintei In Ecbi ii.ii v 
and M.udi, winti'i eyi'will lu* ri'adv foi use, and 
b.iiley .md tlu'it vet( lies will follow, and aft(*r 
thes(* (lops liave be(*n coiisimied, the land can 
be jilonglu'd m good time ioi tlu* .sowing of the 
legulai lofatioM eioj) of tuinijis 

In S(()tliiii(l the j)ia<ti((* h.is i(*e(‘ntly been 
intio(bu(‘d of sowing along with tlu* lea oats 
111 spimg .ibout t! 11 ) led clov’ci se(‘d pel aeie. 
Atf«'i tlu* oats li.nc bi'cn harvi'sU'd the elovei* 
eontmiles to glow, and in some .s(*asons gi\(*s 
<1 f.iii amount of piodiu-c. But apart tioiii its 
valiu* toi gi.i/mg juii]>os('s, tlu* ]iraitiec has b(*eii 
pioved to b(‘ .1 xeiv pioht.ibh* means of enrieh- 
mg tlu* soil witli nitiogi'iioiis niattei deiived 
fiom the (ItM .lying dovei loots The (juantity 
of siu h loots ])io(ln('cd natmally v.iru's, Init an 
ule.i of it's amount may be ibiiiu^d from tlu* 
I (‘suits of ,ni (‘\[)(‘i luu'iit eai 1 led out on the (’en- 
tial E\]M*imu*ut Station, (ttl.iwa, C'an.id.i, wlu'ie 
it was found m 18 b 7 that th<‘ aveiagti weight 
of elovei loots m tlu* iip])ei \) m of the soil 
.imoimted to .ibout J tons pel aiae The etieets 
[ of tills mtiogenous i (*sidiu‘ in eni idling .i soil 
]ia\e been i (‘])(‘at ediv sliow n in cxp(‘i iments 
(.111 u‘d out by tlu‘ wiit(‘i at the Experiment Sta¬ 
tion of tlie \V(‘st ol Scotland Agi i( ultural ( V)ll(*ge. 
Tn J!K)J, IDOl, and nnl (lover seeds wu'ie 

sown with tlu‘ oat (.io]:> on e(*itam ])lots, and on 
simil.ii ad]a<*(‘nt jilots tlu' oats weie sown without 
ri‘(l (_lov**i d’he aft.(‘rniath of tlu* i ed (‘lover plots 
w.is ])h)uglu*(i m (luimg tlie suece(‘dmg wmiter, 
and the plots w'eie .sown down to barl(*y m the 
folhiwiiig s]>rmg Tlu* yields of the plots cal- 
(iilatcd into K'tiiins ]X‘i ade were .is follow's.— 

VuODlCr. OF K\ull\ (!hoi* 

Without elovc'i iri.iss With led ( ^ijiss. 
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Similar results have heen obtained on some 
of the (Canadian exjieninont stations, and this 
method of enricliin<r the soil by tin* powth of 
a catcli erop of led clover ap})e.irs theiefore to 
be very widely tn.ieticrilile 

Tlie advantages of the ])rac'tice of catch crop¬ 
ping are luiinerous and luijiortant By means 
of the system the ground is kept, covered during 
a gieatei ]iart of tin* season l)y glowing crops, 
and weeds arc thus kept in check and jiartially 
destioyed Tlie amount of moisture liansferied 
tiirough the plants is greatly incieased, while 
the pioiioT’tion of rainfall that ]),isses througli 
to the (irains is eojTespondingly i educed Tlie 
loss of soluble nitiates caused by diainage is 
theiefore materially diminished Moreovei, if 
the catch crojis giown be of the liCguminosie, 
as vetches and trifoliiim, they le.i\e tin* soil 
greatly enriched in nitrogen, (huixed by them 
from tlie atmospheie b}' means of the bacteria 
contained in then jilant roots |jy c.itih crop¬ 
ping, therefore, the mtiogcn of the soil is in the 
one way pieseivcd from loss, whih' m tin* other 
it IS substantially incieascil Moi(‘ovei‘, the 
growth of ciojis of which tin* gi(‘at<*r juit is 
usually coiihuincd on flic land in.tk(‘s imjioitaiit 
additions to the stoii* of oigaiiic m«ittei in the 
sod, and on most sods, .ipart altogcthei fiom its 
cont(*nts in nitrogen, .in addition to it.s stock of 
organic mattei- is attended wutli many other 
advantag(‘s 

But it is in some lespccts in its cficcts on the 
stock-can \ mg c.ip.icity of tlie faim that tln‘ 

i ii.ictiee of catch cioppiiig is most aihantageoiis 
ly this means supplu's of sueeident gie<‘n food 
are piovided in autumn aftei summei gi’asses 
hav(* faded; while dm ing the ddb<*ult and ti ving 
lieiiod if spring, the sto( kinastei is enabled by 
means of eaily tat.(h ciops to imuntain a held 
of stock on the faun, wlmli otherwise would be 
ini]K)ssible. 

But it IS not to b(' foigott-eu tliat tliere is a 
limit to tlie ])ractu‘<* of siic( ossfiil catch cMopjang. 
Tlie cost of then culti\.itiou is not gieat, but 
tot.il oi pai ti.il fadui(‘,s of catcli c ro])s aic also 
not uncommon, and the jM.ictnc can only be 
considei’ed a good one wlic'ie tin* H'tiiriis can lx* 
estimated to be substantially gicatt*!* than the 
UAjicmditiire |u r. w* ] 

Catchfly--— Tins name is oftc'n .ipjilied to 
camjHons, because* of the msckI liaiis on their 
dowel-stalks S(*e ('\MrioN [a n m‘a | 

Catch-work, a, S\s{em of iingation ]>rac- 
tised on slojiing im*adow lands Wat<*i derived 
fiom a stream oi’ unci is c*aused to llow^ into a 
feeding (haiinel which runs along the top cd the 
field The feialing ehanm*! is dammed up at 
some ])omt iii its course*, causing tin* watir to 
ovc'i-flow the sill face* of the held Tin* wat<*i 
soon ci'ascs t.o sjiic.id itself unitoimly om i tin* 
surface, and tends to c*olh*ct into little slicams 
To obviati* this, small guttcis a few' inches (h*e]», 
made by the gnjiping plough, aie diawn aeioss 
till* surf.iee of tin* slope as nc*ai 1> as ])ossil>le 
along contour hues d’he wat<*i fiom the feed¬ 
ing ehaniiel collects in thesi*, and tliesc* in turn 
overflow, till finally any un.ib.sorbed water is 
draw'll otf at the bottom of the field liy a dis¬ 
charge channel. 8ee Iruioation [r. ii. l] 


Caterpillar 

I Catechu, or Cutch. —This is an extract 
' prepared from the wood of Acacia Catechu^ a 
, tree which belongs to the Legiiiiiinosie, and 
IS met with all ovea* the tropical aieas of India 
and Burma There aie thiee varieties of the 
tree, which aflbrd corres])onding trade qualities 
of the extract. These are: {a) Catechu (proper), 
from whuh is made the Bale C’ateehu of 
Kum.ion —kath as it is known in Indian trade, 
an aitiele eati'ii largely in pan or used iiH‘dici- 
nally; {b) Catcchuoidea^ the Dark (.'atechii or 
Begu (kiteh, the Ihair id liidi.in commerce and 
the chief ])rodiict, is used mainly as a tanning 
and d>eing matcu-ial, especially in tlie eolour- 
iiig of fisliing lines and nets; and (c) Sandia^ 
flu* Bed Cntcli of the Deccan and South India. 

Ill the preparation of the extract the tr(*es 
ale ft‘lled, sjiec'iall} pi(‘p.ii(*d logs are baiked, 
have tlieii sapwood removed and K'jectcd, wdiilc 
the heailwcHxl is cut. iij) into little (hips These 
an* packed into eaitlieii pots and boiled w ith 
watei until 4 gal liavf* hei'ii reduced bv one 
half. 'Phe lupnd thus obfained fiom thiity 
pots is till own info a huge non eanldion and 
boiling continued until it assumes the eoiisis- 
tenn* <»f syi up 4'he cauldron is then lifted off 
tin* fire and its contents sIiihhI with ri wo()(l(*n 
, impleim'iit foi torn houis. The tlnekeiu'd ex- 
, tiaet IS m'xt thiowm into w'ood(*n moulds lined 
with lea\<*s, and left to cool The following 
imuiiiiig it IS removed, and tlieii ap])eais as 
l.iigi* (laik led bi u ks, maiki'd by tlie veins of 
le.ives, (*aeli weiglnng fiom ,’■{() to 44 Jb The 
maniifaef me usnallv takes jilaee fiom D<*( (*m- 
ber to Maieh, and the ]a‘oce('ds of one eanldion 
dining the whole w oik mg season may bi* from 
2(XK> to bOOO lb Jt lias bt*en estimated that 
.1 ton of wmod yields fiom to .‘100 lb of 
extiaet J*ale (Jnt(*(hu is considerably different 
fiom fhe iVgn (’uteli When tin* extiaet has 
been coneenti'ated to a (‘eitain extent it is set 
aside, but instead of being lashed foi' hours, 
twigs aie at om(* placed vvillmi tlie liot Jiijind, 
and, on cooling, iijion these a crystalline d('])osit 
is giaduaily tlirowm down. Tins is lemovcd 
and pi'essed into the huge iriegular cubes that 
(oiistilnte Lath Khej'Mtf is a ervstalbm* sub¬ 
stance found iiatuially vvillnii the woitd on its 
: b(*ing cut 11 )) It is (‘olleet.ed (ai(*tully, sniet* it 
. fetches a high ))iiee, and is imuli v'aliied by the 
llindns Tin* Binma ])i oduetioii of ‘ B(*gu BiiUh^ 

I a\ erages about 130,000 to 150,000 evv t., tlie whole 
j of Imlia adding t.o tliat ipiaiitity about 30,000 
, ewt The tiadi* seems, if aiiv thing, to be de- 
(lining, tliougli it h.is always m.mifested t'Xtn‘nic 
. (Inetuations. Sy st(*mat ic i ultivat ion to m(*(*t the 
heav^v diain on the forests (an hardly be said 
to 1 m* SCI lously junsued so fai, and tlie su))j)lit*s 
ai“ getting gi(*atly icstin-ted ('uteh is hugely 
utili/(*d in tanning hshmg lines and nets, and 
for ((‘it.iin grades of skins .irul bides. [o. w ] 
Ca.tcrpilla.r. —The < ab'rjnll.ir is tin* l.nval 
' stage of the gioiqiof nis(*cts known as the Le]!!- 
do)»tera, whu*h ineluch's the bntteiflies and the 
moths The body is woini-bke in app(*ai.in('(*, 
and eoiiij)os(*d of thiit(*(*n vS('gmeiits; the head 
IS liorny, and armed with liard luting mouth 
parts; the low(‘7 Jij) is provided wu’tli spinning 
glands, used in weaving the silken cocoon. 
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Tli« first three hoclj sej^rnuMits, wliieli corre¬ 
spond to the pro-, lueso-, and ineta-thorax of the 
mature insect, liave each a jiair of jointed le^s 
on their ventral surface, while the ten abdo¬ 
minal segments bellind bear a vai ying number 
of fleshy jirotuberances called proleffs or sucker 
feet. These prolegs are i eti-act ih*, and are usually 
t(‘n in number, e (/ in the larvie of butterflies; 
but in the looper eateipillais only two jiaiis of 
prolegs are to be found in the postei lor seg- 
imuits In larv:e of this type the body is charac¬ 
teristically bent when in motion, and when at 
rest the hinder jiart is coihal up spirally. Many 
cater]>illars are lieautilullv coloured; these be¬ 
ing jirovided with a h.my protective covei mg; 
smooth-skinned caterpill.iis arc either greenish 
or brown 

All catei jnllars aie veg(‘table fe(sh‘is, jieiliaps 
the most destructive heing those of tin* J)iamond 
back Moth, the Winter Motli, the (’ab)»age 
Moth, .iiid the Antler Moth Tin* only usd'ul 
sp('( ICS is tli(‘ ‘silkworm’. [n ii l] 

Cat’s Tail, a naiiH' given to seveial plants, 
esp(*citilly the Keed-mace, Ti/jiha 

Cat’s Tail Grass, a ]>opul<ii name for 
Timothy (ri.iss See TiMo’rnv 

Cattle. -At the liegmniiig of the TeitiaiN 
C]HM h the lioofed mammals (nngutites) weie 
1 t'])i esiMited by jirimitne sinall-ltiained foi ms 
about the M/e of ,i lo\, with li\e to<‘s on eacli 
foot, and a t}])ical set of teeth as follows -- 

3 1 13 
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Eurojie. From tlie Indian species {Bosi indicus) 
liave descended tlie zebu and otluu* hum])cd 
v.irieties of cattle; from a Euiojiean species 
{Un» jn'imiffouus) have s})iung all the long¬ 
horned, shortliorned, and liornless breeds of 
j liumpless cattle. The w ild ancestors of the 
( humped as well as the liumpless cattle are now 
I extinct When B and B. 

, ceased to exist in a wild state it is impossible to 
j say. We knowy however, tliat B. pnmu/mius 
(the Ill us of the Ivonians and the aurochs of the 
I (lernians) was widely disti’ibuted over Europe 
1 duiing the Ice Age. In Bn tain it occuiied 
along with the lush elk, mammoth, woolly 
^ rhinoceros, cave lion, and otluu extinct species 
; hunted by our 1’ala‘olithic ancestors. B prnni- 
\ w'as espt*( iall\ lemarkable, for its huge 

1 size and large* cm vial horns Some of the 
lauiodis wdmli inhabited th(‘ Tliaiiies valley in 
' pudiistonc times must have ni(‘asured 7 ft. at 
the witheis, and canned Imriis over 3 ft in 
I length with a girth of over :i0 in. at the base. 

I l)unng the vStone Age (as stone mijihummls 
I enib(‘dded in skulls eloquently testify) the urns 
I was su(‘cessful]V hunted in Biit.iin; during tlie 
Bion/e Age it w’as as successfully tameil and 
(lomestKated m Swit/eiland Evidence of the 
(bunestic.ition of tlie great ox dm mg the Bronze 
Agi* was olitained during tlu' cxc.ivation of the 
! Swiss lake-dwellings '’I’he bones from th(‘ pile- 
; dw'ellings not onl> indicate that the Neoliths 
' tamed the iirus, but tha,t. it had been long 
enough living under domestication to liave 
\aiied in sextual diK'ctions Jt is concmvalile 
that tin 111 us w.is domesti< ated in Biitain as w'ell 


But 111 tours(' of tiiiK' tli(‘ ungulates iK'gan to 
sptsifdi/i* 111 s(*\cial diicctions, with the result 
that two distinct tijies wau'c e\('ntiially pio- 
duced, one w'ltli the tliird (middle) toe of (‘acli 
foot enlarged, one witli tlu' thud .ind foiiitli 
to(‘s lai’gei than the others, and forming a sym- 
metiic.il p.iir. Fioin the fust came tlu' tapirs, 
hoises, and otlier odd-toed ungulates; fi’oiii the 
.second tlie sheep, c.inic’ls, oxen, .iiid other eren- 
toed ungulates For niit(»ld a,g(‘s the even-toed 
unguLites retained then jirimitive characters, 
but b\ and by the* teeth, limbs, and other stiuc- 
tnies were coiisideiMbly rnodifiisl, and s|Ks*ie.s 
w’en' subseijuently pioduced wdiich remotely 
resend lied the deer, antelopes, camels, and oxen 
of recent times As the evolution of the c»x 
family (Bovida-) ])roc ceded, lli(‘ iriersoi' and 
canine teeth eonqiletcdy disa])pcMi‘t*d fi'oin the 
upper- ]awg and the fir-st of the four ju’emolais 
was lost m botli upjier and low'er jawxs. Fiirtla-r, 
as tin- tlnrd and fom’tli toes increased in im- 
])ortanee the' liist disa])pc*ai’ed, the second and 
fifth were r’educcsl until oidy usele.ss vestiges 
weie left, and the- third and fourth mct.ijxxlial 
(nu'tacarpal a,nd metatarsal) bones, after elon¬ 
gating, eoale.sc(‘d to form the single bone wdiieli 
(•aii‘ies the third and foiiith digits As the 
caniuos disajipearcci, liorns weie in many eases 
ch-veloped m eonnection with the froiitals. 

Tlie Jibove changes wc're effected mainly 
during the Miocene ])ei’iod, and tlie })iogre.ss 
W'as so ra])id towards the close of th(‘ Miocene, 
that ear-ly in Pliocene turn's tr ue oxen made j 
their a})peai‘anee in India, and probably^ also m ' 


as on the (’ontment, and that in tin- (.'hillmg- 
li.uii, Chartiei, Cad/ow’, and other* ht-ids of white 
e.ittle w'e li.ive thedw’aift'd and othc'rw ise modi- 
fi(*d dc-seeiidants of yio.s- prmugeiuu,^. Tliere is, 
liow'e\ei, no evidence tliat the urns w’as domi's- 
tieated m the British Islands, or tliat it was 
liMiig rn a w'lld state in Britain at the Itornan 
inv.ision In ceitain deposits in the Thames 
valle\, in the English I'Vns, in Lanea.shii’e, Fife- 
shiie, Peithslnre, and i-ksewheie, remains of the 
ni us have been found, but the only ox repre- 
.seiited 111 the depo.sits of a soinew'hat later 
]>eiiod is tlie small mat.sh cow ((.Celtic Short¬ 
horn), oiiginally bionglit to Oential Eni'ope by 
I the Neoliths. (’.esai refers t.o tlie huge speci¬ 
mens of the unis lie eaiiie across in the Iler- 
cynian I’orest, but (’a-sar evidently iieithei' saw 
noi beard of tlie existi-nec- of the urns in Biitain. 
j In all pi-obability B pninigenim bei-aim- ex- 
! tinet in P>rilam dining the last cold phase of 
i tile (lla< lal (-])<»( h, wlien the foie.sts over a c-on- 
sidei.ible jiait of Scotland were invaded, and to 
a l.iige extemt deslioyc-d, by the gi-owth of pc-at 
lK>gs sue]] as still ex cm m tlie Moor of Banrioeh. 

The view- that B. pnimgenius became ext met 
I m Br-itam is suppoited by the bom-.s diseoveied 
during the (‘\ca\ation of Boiiian camps and 
.settleiiieiit.s. The uius is more likely to have 
siirvixcd in Scotland than in England. Never- 
thcle.ss the excavations in Scotland, like those 
i ill England, liave hitherto yielded no bones of 
I B. prtmigeiiivs. The Boman forts of Bar Hill 
and Newstead, e.g.^ have yielded a numhei of 
skulls of the Celtic Shorthorn—skulls which 
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belonged to a polled or hornless race, and skulls 
with upturned horn cores double the length 
and nearly twice the girth of the horn cores of 
the t'eltic o.N, and \et very diHeient from the 
horn cores of li prnnigvuius from eailier de¬ 
posits. But even wiu’e it subsecpiently made 
out that tlu‘ Chillingham and other Tark cattle 
wen‘ the direct descendants of a British wild 
variety of tin' unis, this fact would have little 
din‘ct bearing on the origin of British breeds of 
cattle, foi it IS admitted that both shorthorn 
and hornless as well as longhorned bits'ds 
liave descended from li. pnmigemui^ Thmigh 
tVie unis in all jnobability became extinct in 
Bntain, it continued to Nourish on th(‘ (.V»n- 
tinent up to, it is said, the <‘ighth centuiy 
In all probability, duiing tin* ten or m<ue 
tlunisiind years which elapsed from the domes¬ 


tication of the urus during the Bronze Age and 
its extinction in the eighth century, wild speci¬ 
mens were frecpiently captured and made use 
of to lejuvenate the tame herds. l>ut e\en if 
this liappeiH'd, the ehanges in siz(‘, lioins, limbs, 
Ac , due to domestication and isolation, to inten¬ 
tional and unintentional selection, and to the 
iidluence of ditlerent environments, w'ould con¬ 
tinue, and result in the formation of more or 
loss distim‘t races and breeds—some with short 
curved horns, otheis wuth long iiptui ned horns, 
and others devoid of horns That this actually 
hapjiened, tlie boms found at Bai Hill, JSlew- 
stead, and many other Roman stations in Ih itain 
and on the ('ontineiit atloid abundant c\ idenco. 

The oldest knowm otlshoot from the main urus 
stem is the small (’tdlu* ox, plentifully repro- 
seiited amongst the bones from the Swiss lake- 




1, £«* ;>nr/u< 7 <’?ui/t (Uni.s) found lit niiiii Mliull, S( otlaiid ‘l, Uns prnuiqentushtuqifron^i Slioi ttini ii, S( otlauil) 


dwellings and fiom sigthmients in vai mus ]»ar(s 
of haiiope dining the I.,a Tone and still latci 
leriods Owen thought the (\lti< shorthorn 
lad descended fiom a sm.ill wild sjici ics to 
which 1 h‘ ga\c the name Jlas lo/igt / rojin It is, 

liow'c\(*i, now' gciH'ially .idmitted that tin* ('< IIk 
ox must b(' legald('(l .is a \;iiict\ of /i pnun- 
gehinis w'hich had been (hv.ufcd b\ iinfaAoui- 
able suT'roundings mthei betoic oi after its 
doiiK'stication dining the Stone Agi* When 
and w’heie the t\‘lti( ox was hist doim-st n .itc<l 
it IS impossible to s;u In all piob,ilubt\ it 
first ri-ached (Vntral iMimpc with tlic ^sc(*bths, 
and then gradually tound its wa\ to (IcimanN, 
the Low' (lountnes, f’lancc, and thi' Biitish 
Islands Th(‘(Vllii shoi thorn, w hi< h seems to 
hav(‘ vaiied little (in all ]nob.ibibt\ it was an 
inbred j)ie]iotmit laic), is still by m,in\ icgaidetl 
as luiMiig taken an im])ortant ])<'iit in toiming 
the British bri'cds tound in tlu' south and wa‘st 
of Kngland, tlie west and noi th of Si otland, 
and the south-west of lielaiid, mon* esjiei iall\ 
the dersi'v bie(‘d, ccrt.iin Coi rush, Welsli, (Cum¬ 
berland, (Jallow’a>, and Highland bris-ds, and 
the Irish Moyle and Kerry bleeds To wh.it 
extent the marsh cow' of {he Ncolitlis cuiitii- 
biited characters to tliese and other bleeds it is 
difficult to estimate The (Vltic ox, though it 


long ]»(‘isisled in Wah's .ind Westmoi Kind, no 
longei sui\i\es, but by bh'nding flic del .ind 
the old moiisf'-dun ShctKind bii'cds the wiiter 
h.is (d)t.iiiH (1 an ox w hu h ]>i oli.ibly b(»t h in lioi ns, 
m.ikc, .ind (ohmi i losel\ iesend»lc.s tlic \.un>ty 
of the maish low'whuh was w ulclv (listi ibuted 
«>vci the Liitish Isl.inds bitoic the (oniing of 
the Jtom.ins d'lii' (Vltic .slioi thorn was rspe- 
ei.illy lem.iikabh' for its small si/c, the shoit- 
nes^ of th(‘ hoi ns (heme the n.iim* B hr<((hif- 
ccm.s), the h'ligth of tlu' foieluMd (hence (>w mi’s 
n;imc B longi1r()iLs\ and the fineness (»f th(^ 
limbs In a sjjci mien fnun Ncwstc.id the horn 
loics arc only I in in length, wliih* tlie fore- 
h(‘ad is long owing to the frontal Ixmes ])r<)- 
jciting ujiw.iids to foi m a ])ionnnent iidg(‘, 
trom tlie cxtHunities of wdm li thi' small hoi ns 
])H')cct outwards .ind foi wauls The trunk was 
shoit, and sulhciently bghf to lie easily sup¬ 
ported by limbs as line a,s in a stag of a like 
si/c. It is geneially assumed th<it the maish 
o\ was of ,i dun oi biow'n colour. This view' is 
sujiportcd by tlu* Shetl.ind-Jmsey ciosses, which 
aiceitliei ad.irk mousr oi i (*ddish-brow'n colour, 
with a light-( oloui ed broad dorsal band The 
diHermice bctwcmi th(‘ skulls of the iiius and 
the (.'eltic ox aie biought out b> the accompany¬ 
ing figures. 
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Though the Celtic shorthorn seems to liave 
been the only domesticated breed of eatth* in 
Jbitain up to the Roman invasion, there \v(‘n‘ 
pcveial bleeds in pre-b’oinan times on the Con¬ 
tinent. Of these one of tlie best known is the 
Frisian breed — a bi*eed which, according to 
Rntimeyer and others, letained all the more 
sti iking jioiiits of th(‘ 111 us. 11 was tall, stoutly 
built, with strong limbs and long horns which, 
as in the unis, first arched outwards then foi-- 
waids and downwards, and ended in points which 
approached each other with an upward curve 
By tlie blending of cattle of the iirus and (Celtic 
shoi'thoin types, numerous more or less dis¬ 
tinct races were in coiiisi' of time produced on 
the Continent. Some of these blends jiiobably 
readied lhatairi b<‘fore the arri\.il of the Ro¬ 
mans The ancient Ih itons obtained from Gaul 
a nurnher of lior-ses large enough for cavalr y be¬ 
fore (yjesar landed, they iiia} also have olitairu^d 
im])roved lureeds of cattle -and large breeds 
weiv cmRiiidy intr-oduced during the first cen¬ 
tury. Evidence of tliesi' we have in the skulls 
found dining the e.\cavation of Roman canijis 
For e.\am])le, some of the skulls from NeN\stead 
beloiig(*d to eat tie with horns tv\iee the length 
and giT'tli of the hoi‘ns of the Celtu o\, and 
wutli liinhs as str'oiig as in the niodein slioit- 
horn Some of the lU'W bleeds w’ere juobabiy 
brouglit from tlu' Ijow ('ounti’ies liy the Tniigii 
and \*aiigu)ii(‘s; some from betwetui the* i'ihom* | 
and the Alps 1)> the \'oe<)iitii; otheis iiorii 
(R'lmany and (hiul by the (bum,in and (Jaulish 
auxilianes \Vh(‘tliei the lioi iihsss eatth* w]n< h 
left then teriiams .it Bar Hill and Newst(‘ad 
w’ere a jiolled yanetv of tlu* Biiiish (Vltic short- 
]ioi ti or waue nitr-odmed from tin* t'oritirient, 
it IS still imjioKsilile to say. After the Itornan 
occupation of Britain caiiic to an end at tlie 
nndelle of the tilth centui'V, other breeds of cattle 
were nitioduced by the Teutonic and other ni- 
vadeus—and from tin* filth t*eiitury onwards the 
lileiidnig of various ia(*(*s and bivials has been 
pio<\*cding almost wuthout bie.ik or interrup¬ 
tion to tJie ])ieseiit day. As the dutes. Angles, 
ISavoiis, and others who caim* to settle in Riitain 
usually entered by eastern poits, tlie new kinds 
of eatth* w'ci’e especially nuiiieious along tlic 
eastern sidi* of Britain; .mil as the new tubes 
(*\tended then' I'aiige, the oi'ignial inhabitants, 
WMth their cattle .iiid other beloinriiigs, weie 
giadu.illy drivi‘ii ni a. wa*sterl_\ direction, or into 
till* upl.md and mni'c or less inaeeessible ai(*as 
Ah the cattle from Geimany and the Low' Coun¬ 
tries were chietly of the utiis ty] 3 e, the turn* 
eventually ,ii iiv(*d when cattle of the < Vltii* 
shoithoi'ii tyjie occurred chiefly in the west and 
iioith, while the e.ist and south were eliiefly oc¬ 
cupied by cattle of the urns type, the cattle in 
the intervening .ai'ea being doubtless as a rule 
of a mixed tyjie. 

That oxen of the B. primiijenius type were 
especially nuiiicriMia along the east and .south¬ 
east of England was generally ri'cognized sonii* 
genera,tioiiH ago. Airiongst breeds sard to be of 
the urns type were included the Ohillingliam, 
Ti'csw^ater, and Lincoln breeds; the ytaflbtd, 
Eci'by, and other longhorn breeds; lferefor*d, 
Sussex, and J)or'seb breeds. While in the case 


I of sonic of these bi’ceds the resemblance to 
B pi iiniifenim is not very obvious, thei'i* is no 
doubt that the Chillingham lattle in make and 
horns a})])i’oaeh flu* urns During the Kh,h 
eentiiry, lierds of cattle I'oamcd at will in the 
Caledonian Foi'est. From time to time detaih- 
ments of the gr‘i*at Caledonian hei’d w’ej'e en¬ 
closed, and gavi* use to the Cliillinghaiii (Nor'th- 
umbei'larid), Cadzow (Lanaiksliiie), Drumlaniag 
I (l)umfi*iessliire), Naworth ((himlierland), and 
other herds About the same time a iiuniher 
of white cattle dei'ived fi’om a southern Iicrd 
were enclosed at ('hartley (Staffordshire), and 
at subseipient jieiiods heids were foi'iiied in 
Lancashiie, Cflieshire, Yorkshire, Northanipton- 
shri’e, Nottingliarnshii’c, Somersetshire, JVrth- 
I shire, and other ])ai’ts of England and Scotland, 
j It has been assumed by many that the wduto 
! cattle which occurird in vai-ious parts of Rritarn 
: during Ihc 13th century were wild descendants 
of th( urns herds whicli flourished in Bi*itam 
, during till’ Stone Age But, as already indi- 
1 cated, there is no evidence tliat the urns sur¬ 
vived 111 Britain up to the flr’st century. More¬ 
over, then* is no evidence that the iirus was 
I wdiite From the fact tli.it in the (3iillingham, 

! ('hartley, and other lierds coloui’ed calves occa- 
' .sionall v a])peai,t]ie piob.ibility is that B prinu- 
qenms was cithei of a, black oi red eoloni ThiwS 
Mew IS siipjioited bv the f.ict that in the Chart- 
lev and othei varieties the skin is often sjiotted. 
Furthei, 111 till* (!ad/,ovv lierd the cows were at 
one time often hornless, while in otlier herds 
(iiot.'iblv Lancashire, ('heshne, and Voikshii'c 
hei'ils) the bulls as well as the cows, though 
resembling tin* ('h.iilley cattle iii make and 
(oloui, well* soiiictiiiii's hoi’iile.sK. But though 
there is no evidence that the ('hillingliam, 
('hartley, ('.id/ow, ,md other* w’liitc I'ai’k cattle 
are the diieit descendants of the herds of urns 
hunted in Britain iliiiing the Stone Age, tliey 
inilie.ile that tor eentnries Britain has pos.sessed 
(in addition to eiosses liionght liy the Itonians, 
Jutes, Angles, and others) two nearly pure 
races, viz the (eltie shorthorn (Owen’s /> lon- 
and a i.iei* closely re.scnibling in make 
the oi'iginal urns or B primi<jf'niui^. 

Whether in the polled cattle which liavc 
existed in Bi it.iin situ c the first century w^e 
have a third pure r.'iee it is difficult to say. 
The oldest ox we are acquainted w'lth {B. plmii- 
frons of till* late Miocene or early Pliocene) was 
I hornless If B pnnuf/rntffs w’as a descendant 
I of an ox of the planifi’ons tyqie, it is conceiv- 
I able that the (Jeltic shoitliorii as wu’ll as tbc 
('hillingliam and otlier less modified de.si en- 
d.ints of the original utmis havi* once and again 
.i.ssnmed the eliaiacters of the I'eiiiote ])olled 
aneestoi*. By' i*evei*sion, foals sometimes thixiw 
back tovvaids then' tliree-toed Miocene .iiice.s- 
t(»is If a structure of an exti*enicly complex 
kind can be restored by i‘evei*sioii, a conqiai’a- 
tively' siiiqile struetui'e, such as a liorii, may 
veiy well be lost by levei'siori Hence peilia])s 
in tlie hornless skulls from Roman and other 
dejiosits, and in the polled white i*attle, wo 
liavT probably not evidence of the existence of 
a polled raei*, but lathei' of reversion to remote 
hornless Miocene or early Pliocene ancestors. 
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Ilow tltp sliortliorn, lon^rliorn, and pollod mo¬ 
dern bi’eeds havr l>ren made it is \erY diHieiilt 
to say The modern shoitliorn se<‘iiis to ]>e a 
l)l(‘nd of two ]»nre Int't'ds, one red and one 
wlnte Out i>f wli.it \.iiieties ttiese red and 
wdnte Inei'ds aie a blend, or liow' they were 
pi’odiieed, histcny does not seem to relate, but 
fioni tli(‘ results obt.iined by ei-ossing it miglit 
be infmred inoihu n shorthorns were orij'inally 
deined fiom m.itini^ eoj(UHed bulls haxing 
small lioi'iis with white cows descended from, 
if not actually lesemblinjr, c.ittle of the Chil- 
linj^h.im (urns) lace That some breeds with 
slmi thoi ns include lon^hoi ned vai leties amoiijjtst 
tht'ir ancestors is sui^i^^ested by the histoiy of 
Avjshii'os At one time Ayrshires had shoit 
liorns of the ('elti<‘ t\))e, but b^ selection the 
AwsliiK's lia\e been i^iaduall} jiroMded with 
horns of the urns tyjx' That modem polled 
bn'eds have in pai t d('s( mided tioni horned 
aneestoi’s is suctb^esttsl liy tlu‘ o( (.isional a]»pea,r- 
an<of calves w'ltli \esti^es of horais W'eii* it 
desirable, it v\ould piobably be as easy to pro¬ 
duce a horned vaiietv of (billoway or of Al»ei- 
deen- Xiii^us cattle, as it has been to mak(‘ in 
AiiuMKa a ])olled ^allety of slnirthoin cattle 

Tn addition to tin' descendants of the now 
extinct /> r/n/rc?/.s* and ti prinugouus^ ^»o^ i 
die f.imil\ includes (1) the Ilutlaloi's (c </ the 
Anoa, Jj. (/cnec.s’.f/cor/o.s, of CX'lebes, the Indian 
Bull.ilo, li Imfinlaft, the African Jhiflaloes, B 
cajjt'i ^ Ji and B eqHinorhalis), (li) the 

Jhsons {r g tin* FiUropean Jhson, B and 

th(‘ Ameiican Bison, B Anh’rituuius), (A) tin* 
Y<ik of d'lbet, B (finninicihs , (4) the (iaui of 
India, B g<ta>(f'^, {')) tin' <i!a\al of Assam, , 
B tioHlali'i, and ((>) the Hanteiu^ of Buima, 
JaN.i, Ball, and Lombok, B sondiucius 

1,1 e K 1 

Cattle, British Breeds of. t attle aie 
usu,ill\ ^^loujied acciudin^ to then sjiecial .ijiti- 
tndes, and this s\st(uii is adopted both on the 
('ontinent and in Kn^d.ind We aie accustomed 
to iei,Mid cattle eithci as milk or as flesh pro- 
duceis, ,ind but little .ittcntioii is now’ bestowed 
upon woi kin^M attic In Moll ot ( kiN ot s clabo- 
iat(‘ woi k, (\uinaissance du Ikeiif, the same 
geneial classifu.ituui is m.iintanied, but mm h 
impoitance is attached to draiii^ht (attic The 
thiee divisions include les x/f’c.s (t’s ritrea 

do l)()H(ln')'u\ .ind /c.s* ?ncc,s dr tnul, and se«tions 
are ,ilso allotted to ra< rs de iii<u(tnqii<\ j'ntO't dr 
pldtnrs^ and ?(Ov'.s dr }ialnir 'J’hcse hitter find 
a ( ountci p.ii t in the British mount.iin r,ices and 
wild (.ittle, but we sr.Ufclv |)oss(*ss .i (kiss 
which coiiespomls to tin* riurs dr/Bimrs Abinv 
of oui‘ brt'eds of (.ittle nnit(‘ milkiiie: .ind f.iltcii- 
iiij^ piopertii's in a iiiaiked (lc'j,if‘e, bill tin* two 
(ju.ilities ait‘ to soim cNtciit aiitaejonistK to 
e.ich otlit'r Thev au* i.iiely seen exist ini; in | 
]K‘i fiction in an> one race, although it must , 
be .ill(»w’ed that f.imilies possessing hu^h milk- , 
mg )>rop(‘ities may exist side by side with 
strains more givaui to beef ])i odm tioii, although 
both may belong t.o the same bleed 

(Le.it Bi-itain is pa,iticulaily favoured in j»os- 
sessing many races of cattle, almost all of wdiK h 
liave been irnpi-oved by careful selection The 
object of br’eedei's lias alw’ays lieeri to pi odm e 


1 the most valuable animal yiossible, and this 
I could scarcely be realized if eitlier milking pro- 
j pel tics or rapid fattening were neglected. The 
I Shorthorn is an exc(41ent example of high merit 
I in botli particular’s, but there is an appi’eciable 
i drirerence between tlie daiiyy Sliorthorn and the 
type in whicli a disposition to lay on fat has 
been cultivated to an excessive degree. Slior’t- 
horn COW'S ar’t‘ lapable of yielding huge iiuan- 
tities of milk, and are regarded by many as 
j unrivalled in tins ri'spect. Such cattle are, in 
I many c.ises of Shoi’thoin type without boasting 
of long jiedigiees, buttheie are uiKpiestionably 
cattle of the purest and long(‘st lineage which 
jiossess ti’aditioii.illy d(‘(‘p - milking iii’ojierties. 
We theK'fore jilace Shor’thorns in both classes, 
as dari’v c.iftle and as lieef jiroduceis, and m 
tins }i.iiticiikii’ tliey are exceptional, if not 
uiiKpie Tliei’i* aie otliiu’ cases in whicli a 
simihii (bfhculty exists as to })i(‘cise classifica¬ 
tion, as, for (‘vanqile, in the Niu’folk Jted J*olls 
.ind Lexter Kerries In oi’dei’ to meet this difli- 
cult} a sep.u ate i lass li.is been assigned to those 
bleeds fh.it }>oss(‘ss in a notably high degree 
both milking and fattiuiing jnoptu’ties ^I’he 
followinga])])('ars to be .i practic.il chissilicatioii, 
b.ised upon the j)iedominanci* of the leading 
(jU.ilities — 

Cvhdnuiul JittJ and Ihiotf Ihte(i<i 
1 Sh(»ithoins II Ited Lolls, 

li. laucolu Keil Shoithorns. I Dexters. 

Btff JUrtth. 

1 Tlerefoids. (» Aheidecn-Aiigus. 

li J>(\ons 7 (T.illow.iys 

8 Suss«'\ 8 XWs( Bi>,dd.indeig. 

4 JiOiiglionis h. DfxtiTs 

f» I’cjnf»iok(‘s ,ind 

Casth* iMjutins 

/kilt If Jircfd,^ 

1 ,lers('Ys 8 Avrshires. 

li (Jucinsevs 4 Kcirys 

r» l>ext('is 

Furist and Minintant /iticds. 

1 Wild Wlnte Cattle of ('liilliiighaiii .ind other Larks. 

2 Zethind or Shetland Cattle 

.5 1S’(W i'orest (Noiin.'in) Cattle 
4 Highland C.ittle 
I ^ \\ (Ish CatthAummjmneil) 

(* Ill'^h (mixed and ummjnoxed) 

ft IS stated «>n good aiithoiity that thei'e ai’e 
iiiiieleen distinct bi(‘eds of Jiritish and liisli 
(atth‘, and about as ni.iny aie i('ju’esented in 
the above (lassifuation omitting tliosi' which oc- 
eiii twKc, and tlu' eiossbreds, xvliidi cannot be 
(onsidered to rank with pule bieids S(>e also 
lit Cross Brfkos [j \\ i ] 

Cattle, Fattening: of- (beat stndes 
h.ive been m.i(l(‘ in tin* f.ittening of cattle dm mg 
th(‘ last liundii’d and fiftv vimis. indeed the 
pia<tiee in.iy be said f.o Iwive (onie into exist- 
ene(‘ dm mg that jiei lod 'J'lll th(‘ middle of tlie 
IStli (’(‘iituiy the only cattle th.it W(‘ie fattmied, 
with the exception of a few (alves, w'oi’Ci full- 
grown bullmks and old eow's, the formei’ of 
vvliiih fiad alieady sjiciit a season or two m the 
])loiigli, while tlie l.itt.c'i’ had fulfilled tlimr func¬ 
tion as su{>pliei’s of milk Botli wuu’c of an age 
]>ut not of a kind to bitten readily, and, had they 
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been ho, the feediiij]^stuffs at tlie farmer\s coni- 
inaiid were iiiadeiiuato for the purpose, for they 
consiHt(‘d only of hay of poor quality and straw 
cither fioni beans or peas or from one or other 
of the usual gram crojis. Gram was too valuable 
for other purpoHes, and eonseijuently winter fat¬ 
tening of cattle was altogether impossible In¬ 
deed, since it was something of a sti uggle to keej) 
stock alive through the winter, the beef supply 
for the year was ‘salted down’ m autumn, and 
the cattle that were I’etamed, being always m 
low condition on the advent of sjuing, had little 
opportunity to become fat eie tlie pastures died 
down for the year. 

In the middle of the 18th century a number 
of circumstances combined to bung about a 
change. The growth of po}mlation and wealth 
cri'ated a larger demaml for beef, and the dis¬ 
coveries of dethro Tull and Ijoid Townshend 
sup]»lied the farmer wuth a new winter feedmg- 
stufl This new feedmgstuiV was the turnij), 
wdiich had been introduced fiom the Low (’oun- 
tnes by fcsir Kichai'd Weston about 1040, but 
which, iiemg sown broadcast, made little head¬ 
way till Tull’s discoveries as to the advantages 
of diillmgover bioadcastmg led Towuishcnd to 
th<‘ further discovei'y that what was good for 
giam Clops was still better for tuinijis The j 
onl\ other necessity for the time w^as a better i 
fattf'umg animal, and this was forthcoming I 
tliiough tlie labours of Jiobert liakew’ell, a 
Lei( estei'shiie hirmei and gra/ier llithei’to it 
liad been the ('ustoin (o turn tlie fat-inclmed 
calves into veal and to letam th<' otlieis for 
lalioiii ami milk, but Hakewell I'cveised the 
iiocess He I’ctaiiK'd tlie f.it-im'lmed ones for 
)!e(‘(ling, and fiuin his lead a huge piojiortion 
(•f the cattle, of the coimtiy w’ere gradually 
turned from being slow and still' to fatten, 
into animals that f.ittiMied readily and eaily 
Eventually, on being disjilaced by the horse as 
an animal of diaiiglit, theie icinamed but one 
function for the buUotk, namelv, to become fat. 

Since Jkikew'eirs tunc theie havn.* been other 
developments Before the IHth century was 
out, two other I’l’ot ciops, swisles and mangels, 
and the oldest of our concentiated feedmg- 
stuffs, linseed cake, weie mti-odiiced Lmsoed 
c.ike, like turnijis, had long been kn(»wn m 
what we now call Belgium and Holland, luit 
it bceaiiie known m Biitam only about the 
time the hydraulic pi(‘ss w’as mvauited Duiang 
the latter lialf of the 19th century, through the 
vast improvermuits in transit and communica¬ 
tion and the fall in tlic juice of gram, many 
iH'w feedmgstuffs w'cre lirought to the country, 
the most notable btung cotton cake and Indian 
coin, and oats and otlier gr.im that formeily 
were too dear came withm the farmer’s reach 
foi fts'dmg and fattmimg purjioses At tlu' 
same time the b^^-jiroducts from milling, biew- 
mg, and other industries increased greatly 
both m quantity and kind. Thus, while cattle 
had to be content witli hay and straw till the 
middle of the 18th century, with hay or straw' 
and turnijjs for another fifty yeais, wuth these 
and an occasional nutrsel of imsced cake till the 
middle of the 19th century, a remarkable change 
look place m their diet during the fifty or sixty 


years that have just gone by, the outstanding 
feature of which is the gradual dis|>laceni(‘nt of 
the oldest feedmgstufls by others not only less 
bulky but more highly jialatable .iiid digestible. 

At the same time, tln^ yastly increased use of 
roots and concmitiatcs was followed not only by 
an imjirovu'inent in the (juality of the beef pro¬ 
duced, but also by a ivdm tion of the age at 
wliieh live stock w'cre made r-eady for the butcher. 
Before the advent of the turnij), cattle w’erc not 
sent to the butcher till they were full grown 
or even older, and, as already mentioned, since 
‘condition’ could not be maintained ujioii hay 
and straw', fattening could take jjlace only u])on 
the jiastures m summer The addition of the 
turnij) had the effect of staying the usual wunter 
falling off, and, m the ease of better animals, of 
continuing the fattening jirocess into the wmtei; 
j but it had little eflect in di'cieasing the age at 
whuh stock were sent off to the butcher All 
I it did was to do what it does to-day when con- 
! centrated feedmgstufls are witliheld, namely, 
j to maintain the animal m the condition it had 
attained at the end of the pasture season. But 
I with the addition of concentrated feedmgstulls 
a great change was accomjilished, not only in 
reducing the age and imjuovmg tin* quality, 
but also ill reducing the cost of juoducmg the 
fattened animal. While hay and straw' weie the 
only foods, so much energy had to be ('Xjjeiided 
m digesting these that little or nothing was left 
over to be stored iij) as muscle m the giow'ing, 
oi as fat m the full-grow'n animal; when tui- 
iiij)s were added it beiame jiossible to stole up 
some j^art of wliat w'as digested; but when con¬ 
centrates were added to these, and the digesti¬ 
bility of the ration inci’eased m consivjueiice, it 
became jiossible to jjut muscle and bone ujjon 
th(‘ glowing animal and to fatten him at the, 
srime, time A hundred and fifty years ago a 
bullock was made fat only after he was six or 
sev’en years old , now h(‘ is kejit fat fnmi his 
biith, and ready for sale at the first con¬ 
venient and piohtable ojijioitunity. The need 
for ‘ stoi mg ’ a bullock, in which theie is .ibout 
as much ecoiiomv as caiiving fiist-class jias- 
sengers ujion a sailing shq», or m keejimg a 
liorse for which theie is nothing to do, has 
been abolished. 

So long as the fariiM'r’s choice was confined to 
hay and one or tw'o kinds of straw, and so long 
as Ills mam consideration was meiel> to bung 
Ills stock through tlie winter, there w.is little 
room for sjDcculation as to the lelativ'c mei'its of 
difhu'ent kinds of fodder Now, hovvevci, with 
foodstuffs incrca.sed m number, quality, and kind, 
there is amjile room for the exercise of know¬ 
ledge and judgment 

Bullocks are fattened oil at ages varying 
betweeur eighteen montlis and thirtv-six, al¬ 
though the majoiity kill somewhi'ie between 
twenty-four and thiity. dust as theie is a 
difference between the jinwious tieatment of 
a bullock to be fattened otl at eighteen months 
and anothm- to be fattened off at six-and-thirty, 
so also is thei’e, a ditfereiicc', though smallei, be¬ 
tween their fattening treatment. And just as 
some parts of the country, for reasons con¬ 
nected specially with then* climate and com- 
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Kxm’uimfms in Kmtening Cattle 
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» In tlifSf iiiuMit'* till Ill'll n.itiH'd rout wa*' railn-r iii the <x])e!iment and tiie last naim'd later 

‘■i In till IliRt four I xiteiiiiiints tin diaiaiter ol the Inn is not spitihid in tin next foiii th(“ hay was c oiniiobed of lye 
t'l.iss and i lo\< i 

> Ihe hulloiks in this expiiiinent were walked some distanie, and then taintd M) inileb hj rail before beiii)/weighed 
llimll>, and i i wt is added to tin wt i^dits they then showtd 


iiKTcicil jiosiliun, liavc t.ikcn to f.itteiiiiii^ the 
youn^iT chisst's of liiilloekw, so otliei- jiaits h.ivo 
Liken to de.iliii^ xvitli the olilei ones 

Ilnlloiks that ;ir’e to he Littenod oH at the 
Yonn^ei aujes art' never ‘stoii’s’ m the oi(linai \ 
sense Tliey aie wi'll fed fioni their hirtli on 
A\aids, jind a]\va\s so neat heins^ iead\ lot tlie 
hnt<‘her that the fattening jiioress is nieii-h a 
shglitly inoie intensne I’ontinuation of the pi e- 
vioiis tri'atnient Mostoi them an- laixed dm mg 
the wint.ei montlis, and thus tlie oldest max lie 
sold in .I line or .July of lli(‘ folioxxing xeai Poi 
these till* final f.itlening food is good xonng jias- 
ture and a niivtme of fiom “2 to 3 Ih of Im-^eed 
<-ak(‘ or deeoitieated cotton cake and crii'.hcd 
giain, tlie cotton cake being iiioie hiiitable xxith 
succulent, and tlie linseed c.ike xvutli diiei pas¬ 
tille Bullocks that aie to he fattened oil the 
)>asture fioin tlie end of duly to Septenihei need 
no concentiates till the ])asture begins to f.iil 
in duly, but ftoin this tune oiiwaids they need 
an increasing and soinexxhat larger supply than 
those fattened otT eai'lier. 

Cattle of this class that are to be fattened 
fiefore Christinas should have a small daily 


allowance of lake and coni during the last few 
xxeeks of pastuiing, and tliey should be put 
under coxei so soon as tlie xvleather iK'comes 
i-hilly Otheixvise thex lose condition, xxhuh 
cannot be legained without tune and expiuise 
If it <an b(‘ an.mged, it is well that the tiansi- 
tion lioni ji.istme to turnijis and hay or stiaw 
be not loo abrupt Suitable foodstuffs for the 
ti.insition aie xetihes oi cabbages. \Vhen these 
.lie Imished the ration .i])pioxiniafes to H Hi of 
h.iy Ol oat sti.ixx oi a inixtme of both, 84 lb of 
till nips Ol moil', .ind .‘i or 4 lb of a inixtuie of 
decor tic,1 ted < oft on i.ike and i rushed grain— the 
(.ittlernan disciuninating, of course, as to how 
niiicli shall be .illoxxed for laigei oi’ smaller 
.ijipetites l)uiing the last txvo or three weeks 
of fattening, many fainieis substitute linseed 
cake for decor treated cotton c.ike, but this should 
be done giudually, and, with a huge supply of 
r-oots, cautiously For* cattle of tins age the 
turnips should be sliced or fingered 

Tlie bulk of British cattle are ‘storied’ for a 
shor-tei- or longer period, and fattened off at 
w'cights varying from 9 to 14 cwt The lighter 
weights are mainly just under or just ox’^ci two 
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years old, but among tliern there are many older 
cattl(‘ which have been roar(‘d and ston'd in an 
ludiU’ereiit manner The heavier weights aie 
approximately three years old, and are diawn 
from the store districts on the West coast and 
from lieland. Among thesi' again aie some 
animals that have leieived hettei treatment as 
stoies, and are theiefore bettei grovsn and in 
hettei (omlilion 

It is witli the lighter weiglits tliat most of 
oui experiments havi' been conducted, and it 
will be prolitable to (onsidei thc'se now and the 
lessons tliey teach. It we arrangi' a few expcii- 
iiicnts in tahnlai foiin the inoie imjwntant fac¬ 
tors can be brought out Exjiei iiiient 1 was 
earned (Uit by tlic boval Agnenitnial Society 
ot Kiiigland in lUOl-ii, Expeliinenls 11,111,and 
1 \' h> tlie Ontario Agi icultuial (’ollege in i-ei eiit 
;years, Experiments \", VI, VI I, and \MI1 by 
tlie VVest of Scotland Agricnltuial (College, 
(ilasgow, in 1899 and 1900, and Expeiiments 
IX and X by the Agileultuial Depaitment of 
Alieideen llnm'rsit} in 1902 .ind 1901. In 
fatti'iiing expeiirnents the (juaiitities of the 
v<n‘ioiis foods sn})])lietl do not lem.iin constant, 
hut aie vaiied tliroughoul the (“\peiinmiit Jn 
the table, tlierefoie, the tiguies (juoted are lor 
t he aveiageijuaiitities eonsuiiied )>ei day Ihrougli- 


out the experiments. Two or three of the ex- 
jieriments are not quoted exactly as reported 
by the exjierimenteis, slight alterations having 
been made in ordei to eliminate factois that 
tended to detract from tlieir value. Jn one e\- 
})eiiment, for instance, all the figuies attached 
to an unhealthy bullock have been removed In 
the table cm p 142 it has not been thought neces¬ 
sary to indicate liovv the fooilstutls were treated 
before lieiiig fed, viz. xvlietliei the roots were 
slicc'd, the giaiii or cake ground, or the hay and 
stiaw chopped It must he* i-ememberc'd also 
that, because of the dithcultN of weighing roots 
and long foddei*— tin* lattcu especially- some 
of tlie wc'ights (juoted must be legal (led as 
ajijH’oxirnations 

('oiisidei ing the eonstaiu’y of tlie (‘heinieal (‘om- 
jio.sition of the rations and the daily iiicj'(‘ases 
<*f the exj>eumented animals, it might be said 
that a fattening bullock gaining slightly over 
2 II) a day should ha\e a daily lation contain¬ 
ing alionl .'J II) ot albuminoids, fiom 4 to 5 lb of 
fat, and from if) to 18 lb of c.iibcjhydrates and 
hhie together. But such a direction wcnild bo 
neither iiitelligihle nor useful to th(‘ faiiiicr. 
r>\ eondeii'^ing tlie table slightly, its mam fea- 
I tuies can l*e made plainci, and a much simpler 
I .statement obtained — 
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Thus a fattening bullock of tlie kind dealt xvith 
111 the* expeliment.s, making shglitlv ovei 2 lb a 
day, recpiires from A to 1 c‘wt of loots, fi-om 9 to 
4 11), ot c-oneentrates, and as mnch liay c)r straw 
as he carc’^ to consume!, it will be sec-ii that 
the three mam coiistitnc'iits, esjjecn.illy loots and 
c'oncentiates, may vai v coiisuieiably, and tli.it 
tile dc'elme of C)ue or two of tliem may be made 
gc)od bv tlic rise ot botli or one ot tlie otliei.s, 
])io\idecl always that roots and conc*eiitrat(‘s are 
snlhciont to jireveut the aiiiiii.il li.i\ mg todejieiid 
upon Lin* far more mdigc*s(il>le hay 01 stiaw, m 
which case! lie and his ctwner .ire no better oti 
than their jiredeee.s.sors of a liimdic'd years ago. 
Tlie important f.ictors in a latioii are digesti¬ 
bility, sueculency, and jialatahihty, as well as 
the tottil (juantity of solids — all whic'h are 
fnini.shc'd by root^i and eoncentiates, and by 
these being given in quantity sidlicient to iieu- 
tialize the mdigcstihility of h.ay or straw. Al¬ 
buminoids and f.ats are iiccessaiy, of course, ljut 
in an ordm.arily well-coiiqiouncied ration tliese 
are always present in more than suffic*ieiit 
quantity. Indeed tlie ([uestion for future re- 


I search is ratliei how' far they may be reduced 
|- the albummoids espc*eially—and* replaced liy 
the* ehc‘a])c‘i and more economical carbohydrates. 

94ie piacticc* m succc'ssful cattle t.itteiimg 
vanes m imisc)n with the exjieimiciits (|Uote<l 
above, the vai’ialions I’lmnmg m line wutli tlie 
a\ailal)le suj)])hes of long fodder and roots Tn 
}),irtsof tlie csnmti'} vvheie oats and t irnips and 
swa*dc*s aie tlie ])reclommant eiojis, and wliere 
the straw and roots are eoiisumed by cattle*, the 
pi*ac*tice Avith catth* fattening otl at 10 to 12 c*wt. 
IS to gne* a full supply of roots—84 to 112 Jh.— 
a sm.illc*r supjjly of coiic*(*utrates -3 to 5 lb.— 
and oat straw as i(*quired 'J’he mainstay of 
tlie eoneentrate.s is now decorticated cotton cak(*, 
which W'lth those large cpiantities of roots is 
11101 e satisfactory than lmse(‘d cake. But it is 
usual to give an ecjuaJ quantity of gram—oats, 
bailey, or maize — or sonic by-product, as for 
instance dried grains, winch can be bought upon 
better terms. In barley or wheat or potato 
districts where the siqiply of edible straw is 
shorter, or w'h(*rc it is customary to feed otF a 
portion of the turnips with sheep, it is common 
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to g^ive a larger helping of coiicentratos to make 
up for the shortnes« of roots and the shortness 
and indigestibility of the long fodder. Tn parts 
of the eountry where less IuihI is tilled, meadow 
hay takes the jilaet^ of oa,t stra w, and the short¬ 
ness of roots IS eonipensated for by an increased 
sii]iply of coneeiiti'aLes 

f'atteniiig of th(‘ older and larger classes of 
cattle—the animals about three yesars old that 
have been ‘stored’ in the west of Biitain and in 
Ireland, and that are fattened off at 11 to 13 oi 
14 cwt IS confined mainly to those parts of the 
east coast wdiere tillage is most intense—to siudi 
counties as Forfar and the Lothians, F«ast Yoik- 
shiie, Lincoln, and Noifolk—and their treat¬ 
ment diflers from that of the smaller animals in 
that then food is inci'eased by IT) to 20 per cent 
and contains a huger propoition of straw' fiom 
bai lev and wheat 

The followung might be quoted as tyjncal 
though not extieme rations for both classes of 
cattle, (uie foi* each class containing a huger, 
ami the other a smallei supply of roots -- 

Daily Rations fou Smallki; Cyttlf 


I II 

Ih lb 

Roots DS Ml 

1 >ec<»rticafce<l cotton cake 2 4 

C’luslied o.its OI other gram 
or l»y-j>ro(luct 2 4 

Oat straw as Tefunied, say 7 8 

FOK LaIU.MI (’Al'ILh 

III IV 

II) lb 

Roots 12r. 70 

I)eeoi ticated cotton cake 2 4 

Otushed Oiitsoi otlu'i giain 

t>i l)y-])rodiu’t 2 4 

St law as re«itur(Ml, say H 1) 


it beiiq iiiidei stood tliat tlicre are all kinds of 
gradations ladwasui .mil outside thi'se r.itioiis, 
and that as latteiiing }}i(»eeeds the eoneentiat(‘s 
are gradintlly iiieieased fiom slightly below the 
figures <1 noted to slightly .ibove them 

IJesides the ehoici* of foods then* are othei 
fa<‘tors of (Sjual impoitanee in eattk fattening 
It is desirable to ineiease fdii' palat.ibility and 
digestibility of ioodstulls in oidei not only to 
ineie.isi' then eoiisnniption but also to make 
them go faithei In the mattei of jialatabilit \ 
very little can be done, unless it lx* to mi\ up 
the more iiiqialatabje foods with the otlieis, oi 
to add to them some sjiei ial constituent siu h 
as tre.iele As leg.uds digestibility, more can 
b<‘ done Tin* stiaw' lan be idiopped and the 
grain eriislied oi giound, but it is questionable 
w'liethei what is gained in digestibility by i hop 
])ing is not lost 111 palatabilit y unless the ihoj)- 
ping be jierforined daily Tint of still gieatei 
impoitanee are ipnetness, < omfort, .and legnl.ir 
feeding - factors diqiendnig almost entirely upon 
the elheieriey of the eattlemaii 

It would be difficult to insist too stioiigly 
upon regular feeding. Tt is of no great moment 
whether animals are fed three times or tliirty 
times a day, but it is of gie.it impoitame that 
they be alw.ays fed at the same time, and that 
other necessary operations cieate as little dis¬ 


turbance as possible. The stall should be cleaned 
out and fresh litter spread while the roots are 
being eaten, and thus feeding and cleaning arc 
one disturbance instead ol two, while the animal 
may he down in comfort immediately feeding is 
over. C’attl(‘ should be groomed every other 
day at least, for this is no disturbance to cattle 
! that aie treated kindly, but rather a cause of 
i (.ontentment, and theiefoie of the pioduetion 
' of fat. The following might be suggested as a 
cattleman’s time table*— 

(> a.m.—Feed one half the roots and give fresh fodder 
immediately after. (dean out the stalls and 
spread fresh litter 

10 30 a in.—Feed one half the concentrates 

3 |» m. to 4 }) m (hoom half the cattle. 

4 p in - Feed the othei half of the roots and give 
fresh foddei. 

30 p m —Feed the other half of the concentrates 

8 p m book Tound the byies and shake up dis¬ 
placed litter. 

Tliere lemains to be diseiissixl the (]uestion of 
jirofits Is it piolitanle to fatten cattleTo 
that question many answers are given, many of 
them being eithei doubtful or inclined to the 
negatne Yet tin* fattening of cattle ineieases, 
a f.iet suggesting that the juoeess is eithei piolit- 
able or carried on at a loss in order to make a 
pioht out of something els(‘. The truth liesieally 
in both these answ'ors, but in order to ascertain 
it theie must be an exh.iiistivi* rerkoinng ot e\- 
piuiditure and income But bcfoie this can be 
done xve must deteimine tlie liasis upon w'liich 
home-grown feedingstntls are to be x.ilned. 

The piie(‘s of coneentrated feedingstnlls and 
grain can be aseeiUiini'd leadily, but not so with 
loots and loddei. Ti ue, there are ni.iikets foi 
these in popiilmis distncts, but the great bulk 
of oiii loots and long foddei is giowui so lar 
away that it is exi ludial fiom a piofitalile market 
by the I'ost of tiaiisport, and in eonseipieni'e 
must be tin lied into beef or soiiH* otbei ti.iiispoi t- 
beaiiiig (omniodity It is not iinusu.il to esti- 
mat(‘ the value of loots by tlnur cost ol niodiie- 
tioii, but this IS no moK* fan foi them than foi 
am thing else foi winch thi're is no leal maiket; 
and sime one man may i.iise them for .ks or 
().s a ton, w]nl(‘ another may not do so under 
lO.s Ol 12.S*, it would be no simple niattei to 
strik(‘an aveiage upon this basis, even assiininig 
tliat the a V el age cost of ])iodueti()n K'piesents 
the avei.ige value, w'lnch is by no me.iiis the 
e.ise ill othei .iituTes of eommei’ce. Attmiqds 
h.ixe also lieeii maih* to place a piiee upon roots 
by siibtraiting fiom the pine oi tin* beef pro¬ 
duced tlie pine ot tin* otlier ioodstulls used in 
its pioduetion, and placing th(‘ lial.iiiee to the 
eiedit oi the loots, but lime again, as is to be 
expected, xeiy diii'ment figures have Ihmmi ob¬ 
tained, sime items lik<‘ piofit, inten'st, iisks, 
and «‘\pens('s oi management liave usually been 
omitted liom the estini.ites 

There are, liowevm-, tw'o criteria fiom which, 
WMthout iieglciTing value's olitained by th(‘ fo?*e- 
going methods, I'eason.ibly fair estimates may 
be obtnineil Fust: In many pai ts of tlie coun¬ 
try wh(*re cattle are fattened it is usual to let 
turnips for consumptnui on the field by sheep, 
in which case the return to the farmer runs to 
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somewhere between 7s. and Os. a ton, and this 
too for roots that are usually neither pulled nor 
carted to a stoie Second: On referrin" to the 
table of experiments it will be seen that tlie 
solids in roots and concentrates may replace 
each other to a very considerable degree That 
being so, the solids in each, or at any rate their 
pioKimato constituents, may be set down at 
ncaily the same value. Valuing the proximate 
constituents in concentrates by tlie same method 
as that adopted for valuing artilicial manures, 
and transferring the values obtained to roots, it 
is found that, due consid(‘ration being given to 
the extra cost of handling, to the superfluous 
water, and to the unmarketability of roots, their 
value comes out about a shilling ])er unit of solids 
per ton; roughly 9,s. to 1 Is. oi 125. a ton accoid- 


ing as their solids run from 0 to 11 or 12 per 
cent. Thus if we value turnips and swedes at 
about 9.?. a ton, we shall not 1 m^ v(*ry f.ii below 
and certainly not too fai above the upper and 
lower limits. Jjuckily there are far more fre¬ 
quent sales of hay and straw, and we may take 
their average price in fattening districts to be 
appioximately (>05. for rye grass and clover hay, 
.505 for meadow hay, 405. for oat stiaw, and 205. 
to 255 for barley straw and wheat straw. In 
the matter of concentrates it will be well to 
assume the average pi ices over tlie last few 
yeai s. 

To bring out the pi*oflts from fattening in 
general, let us take the foui lases quoted upon 
page 114, and assume fattening to be accom- 
{ilished on the aveiage in ninety days,— 


Dail\ Cost of FArrENiNo Fullockh 



1 


11 


III 

TV 



£ 5 

d 


£ s 

d 


£ s 

d 


£ .s 

d 

Koots 

782 ewt 

. 1 15 

G 

45 ewt. 

1 0 

3 

1012 ewt.. 

2 5 

9 

5Gf ewt 

.. 1 5 

4 

1 )e'corticjite<l cotton | 
cake . / 

1801b . 

0 11 

G 

3(;o lb. 

1 3 

0 

180 1b . 

0 11 

G 

3G0 lb. . 

1 3 

0 

(Irushed oats 

180 „ 

0 8 

G 

3G0 „ 

0 17 

0 

180 „ . 

0 8 

G 

3G0 „ . 

0 17 

0 

Oat straw 

45 st. 

0 11 

3 

5H st... 

0 13 

0 

51 i. St . 

0 13 

0 

.58 bt 

0 14 

6 

Litter 

4 ewt . 

0 5 

0 

4 cwl.. 

0 5 

0 

4 ewt.. 

0 5 

0 

1 ewt... 

0 5 

0 

Attendance 


0 7 

(> 


0 7 

G 


0 7 

i; 


0 7 

G 



3 19 

3 


4 5 

9 


4 11 

3 


4 12 

4 

Jicss value of manure 

0 12 

_0 


0 12 

0 


0 12 

G 


0 13 

0 



3 7 

3' 


3 13 

3 


3 18 

9 


3 19 

4 

Approximately ])er day 

9d. 


9^(7. 


10b7. 


lOirf 


Thus, if food and attendance cf)st say tk/ a day 
for smaller, and Kk/ foi somewhat larger cattle, 
and if these incirase 2| and 2i lb resj)ectively 
per day, then, in order to pay merelv for food 
and attendance, the increase must be sold at 4(/ 
a 11) live weight But 4<^/ a lb. means ,‘175. 4(/ 
a ewt,, which is equal for the fasted ewt to 
395 4d. for animals weighing 10 ewt, and 
38s' }k^. for those weighing 13 ewt., prices which 
ma} be obtained ()cca.sionalIy but not regularly. 
Thus, fiom this point of view there is no profit 
111 fattening eatth'. Indeed ther*e is a loss of 
105 on every animal weighing 10 ewt., and 135. 
on every animal weighing 13 ewt., for every 
shilling the pnee falls below 39.5 4^/. in one case 
and 38.5. Dd in the other, with coiTesjionding 
gains of course, when prices run in the op])osite 
direction. 

But there is another aspect of the (piestion. 
(^attle to be fattened are usually bought in at 
from 5.5 to IO 5 . a hundredweight less than the 
price at which they are sold when fattened, anil 
e\ery shilling added to every liundi'edweight of 
the original weight is a conti’ibution towards 
the accumulation of a piofit. A bullock weigh¬ 
ing Hi, ewt, bought in at 34.5 id. a liundred- 
weight and fattened for Od a day to the value 
of 39.5. 4d. a liiindrcdweight, leaves £2, 2s (id 
(55 X ewt.) in the farmer’s hands to set 
against risk, interest, marketing expen.ses^ and 
yirolits; another bought in for 295. 4d. leaves 
£4j 5s. (10.5 X ewt.), and so on. 

VoL III 


Assuming i-easonably good judgment as to 
the type of animal to be fattened, and as to the 
eonduct of the fattening piocess, the (juestion 
of profit turns mainly upon three factors, viz. 
the buying-in price, the selling-out price, and 
the price of the neee.s.sary foodstuffs. The last 
b(‘ing, perhaps, the most con.stant factoi, then 
the wider the ga}) between the prices of the 
store and the fattened animal the highei the 
profits But it niLi.st nevei be forgotten that 
the ba,se from which the farmer staits to (“arn 
a profit in fattening cattle is the vigorous and 
economical pioduetion of turnips and stiaw. 
See also arts Fattening of Farm Stoi’K, Early 
Maturity, &,c. (j wi J 

Cattle, Feeding: and Manag^ement 
of" Young:- — Much dejimids ujion the season 
of the year in which tlu* animals are born , that 
IS the precise age at v Inch winter feeding is 
commenced, (’ahes dropjied later than the end 
of August should not be turned out to grass 
until the following May or June, or at six to 
nine months old. Such calves generally do well, 
as they have a stait over spiing calves Calves 
may be weaned at any time, but all months 
from Se])tcmber to Marth are excellent. Such 
calves will be turned out to a pasture near the 
homestead th(^ following summer, and will be 
better of 1 or 2 lb of linseed cake per head per 
day A hovel or slied should be provided, and 
tliey should have access to wMer. Tin's, with 
supervision, sums up the management during the 
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first Slimmer, with the e\ee]»tioii of surli ciuingos tiire without any extra food, and remain out 
of ])astuiv as may l>e found ms'essaiN. Jt tlie till J)ecember. In some places they are out all 
young animals aie intended foi the dan \, or foi the winter, hut on the whole they are better 
glowing into steel.s foi fattening, theie is no brouglit into yards befoie the advent of severe 
adv^antage in adopting a iiioit' foicing system, weathei 

and it is not tlie intention at])!esent todes(‘ribe We now come to tlie second wiiitei, ?.r, in the 
tlie feeding of animals intmided for eAhibition, | ease of calves born in sjinng, when the young 
oi‘ for th(* piMduction of ‘ b,ib\ ln'ef’ Kveii the 1 cattle are troiii one and a half to two yi'ars old 
leading biiMshus of ])edigree stock always le- , 'rin‘y aie at a haidy age, and will do well on 
commend a natiiial method ol treatment ioi straw, mangel, and about 4 lb. of ordinary 
young stock and also for cows, and i<‘ly upon cotton cake This cake is not suitable for 
exei’cist*, natuiul food, and plenty of [luri* water younger cattle, but may now' be given vvitliout 
a.s essentials The management of high-ckiss hesitation They should be fed twice a day% 
ji(‘digiee stock ought not to \ary fiom these and .ilways liave straw and water liefore them, 
jiiinciples, e.viept in closm* supei vision, and it The heifers intended foi cows should be bulled 
IS a libel ujion ]»(Hligi'('(‘ animals to state that at from twmity-oru' to twenty-four months old. 
tlu'v ar'c nioT'e delicate oi l<‘ss fiugal tlian iin- Some bi'eedeis jirefei them to take season at 
piaiigreed animals If sm h is the ease*, the fifteen to eight(‘en months old, but the I'esult is 
mam objects of bleeding have evidiuitlv failed, often seen in didicient fr.imes Much dejHUids 
as they include lobustness (tf constitution and upon the .system of feeding followed, but on 
su])eri<u‘ powers of assimilation ]\luch also moderate food and lougli ji.isture thi'i^e years 
dejK'iids upon th(‘ future jirosjx'cts of vonng old is a gotal age for* a lieifei to pr'oduce her first 
stock, .IS, for exanijile, whidluM they are ulti- i ralf This means biking season at twenty-seven 
mately to be tui'iied tint on higli-lving p.istiires , months old The third summer' in all respects 
oi' woodland grazings, or* to live a sh<u't»‘i life on I'c'sernbles the previous one, and there is nothing 
I'lch land. In fact, young stock, lik(‘ ihildi'cn, j to add to what h.is ali’e.idy been sard At the 
should be liiought up foi the life befoie them end of it the cattle will be fi'om two to two and 
As it IS the boast of our leading Shoi'thoin a half years old, and may be in-( alvei s or steer s 
bieedt'i's th.it their cows live hard and mostly read}' for fattening They may therefore b(' 
out-of-doois, it IS evident tli.it c.ilves and veai'- con.sidei'ed to liave been brought up, and to have 
lings should not 1 k‘ jiampen'd, eithi'i' as I'e- ])as.sed out of the jiiesent connection, 
gaids food or shelter The lib' of (.lives dui'- Foods jvio.sT suita nijs Foir Yoitng »Sto( k.- In 
ing tin'll' first suniiner is tln'iefore simple, and the abov’e skr'tch the writer has emh'avouied 
does not .illow of prolix remarks, as though it to pi(\sent the c.ise of oi'dinaiy man.igenient as 
were a lirghlv compile,ited process The.se voung cai'i'ied out ujion mixed arable fauns He lias 
cattle should not. be .illovved t.o I'eniairi too late ' neither attempted to describe the life of ('alves 
on gi'a.ss, but should be brought into y.uds in ! di'opped on tin' liillside and biought U]) iniio- 
()(tob('i or' M(»v('rnbei, according to tlie char'- ' c('nt of artificial food, oi tin' ('ai'eer of young 
acti'i of th('se.ison 1’hcv .iiein m.inv loc.ilities , bulks, or of steers intended for* the butchei at 
liable to contract hu.sk or hoose (,se(' Hi sk) after ! fourtei'ii months old Tln'i'c are establislimerits 
tin' gi'a.ss los(*s its iiatui'c and tin' nights be- j in which iiioi'e coniplica,t('d .systems are eiuplov ('d 
come cold, and ai'i' tln'iefore hou.sed si'veial , than h.iv'e bt'en indn'ated, lia.sed upon more, 
weeks earlier' than ye.iilings oi two-veai-olds ; .scientific pi'incijiles So far as grazing is <*on- 
Tln' first, or in the I'ase of the older lalves , (eirn*d there is no room for irnpiov'ement, ex- 
the .s('cond, wintei is the most ci itical jieiiod of , cept rii supplementing any riat.ur.il deficieiKies 
then' lives They .should be divided into two ; winch may occur'. In glass the nutrient con- 
lots, the first composed of the bigger <,lives, j stituents aie jierfectly lombined, but in the 
which aie then ,i])j)ioaclung oiu' vi'.ii old, and i vai'ds, dui'ing winter, scientifn fet'ding is (juite 
tin' second division should include the smaller possible One of the leading j)iinciples in b'ed- 
calves, vvhn'h ai'e only about six months old ! ing is that growing animals leijuire albuminous 
The older lot may bi' sent into stiavv y.iid at J (oiistituents in thi'ii food to a greater degiei' 
a distance, but the smaller calv es reijune bettei | than mature animals Milk ]>osse.sses a liigh 
shelter' and feeding, .ind slnmld In* provided .dburniiioid ratio, and is in many ('ases continin'd 
wuth a .small jaid at tin' homesti'.id, w'heit' they up to a yt'ar old One of the best nrtiogen- 
can be more constantly) attended ujion As to ous fooil.s suitable for young animals is lin.secil 
the food diii'iiig the iii'st wild(' 1 , loot.s, haand ('aki', which may b(' emploved at the eai'liest 
2 to 3 lb of lin.sced cake for ill ,i suitable dietai'y sLige After a year old, cotton cake may be 
Tln'y must be w'ell sujtjilu'd with w'atei, and substituted, ('itliei rough or decoi'ticated. lieari 
orn' class of food at le.ist should be allowed and ])ea meal, malt culm.s, and clover' ha} ai'c 
ad libitum. If such animals hav.-3 lb. of lin.seed al.so suitabh' for growing stock. An excess of 
cake, or lb. e.'K'h of ('ake and meal, with albuminoid food is, however, liable to produce 
1.5 lb. of roots, and hay ad lib, the} will do stiflne.ss of the joints and shoulder.s, due to a 
well. It is important th.at the food sliould be form of albuminoid iioi.soning. Feeding ought 
given regularly, and not so as to surfeit or to be moderate and varied, and the animals 
destroy the appetite The animals should pre- should have eveiy opportunity for exerci.se. 
.sent a healthy appearance in then' coats and In many jilaces the system is more conipli- 
faces, and should not become hidi'liouiid or cated on account of the introduction of chaff 
pauiK'hy. About the latter end of April they cutting, root pulping, and steaming boilers. A 
may be turned out upon ordinar’y rough pas- couch of sweet cut straw is rendered both pala- 
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table and nutritious by balin^^ over it a boiler¬ 
ful of linseed mucilage and mixing up the 
mass It IS, however, noticeable that tlieso re 
linements are mostly conliiied to elaborate build¬ 
ings beyond the income c^f tenant farmers. He- 
sk1(‘s, they have never enlisted any strong 
opinions in their favour. Dry chaff, w(‘ll mixed 
M’lth meal and a few pulped roots, seems to be 
ecpially attractive witli boiled uji or* steamed 
messes, which are only too liable to become 
fust\ The use of the (‘haO-c uttei and pulper 
IS general, but cooking, boiling, and steaming 
may as a rule be dispensed with. Tlu‘ wiiter 
has noticed in several c.ises win*re the necessary 
apparatus has been provided that it is not used 

Acxjommodation >oii Youno 8tock. —As al¬ 
ready indicated, young stock are best in thc^ 
opiui air. At such times of tlie >eai as they 
s(‘ek winter ipiarters, roomy and well-shedded 
yards are very suitable Young cattle should 
not either be tied ii]) by the* iieek or eonfined in 
boxes Tliere is no objection to eoveic'd yards, 
but they are not so good for the animals as 
e\])osnre to the elements They economize httei, 
il IS true, but young animals lioused in them 
should lie allowed to inn out into a pastnic* 
dining the day. 

Kaklv MATUurrr.—It is possible f.itten 
young animals fiorn birth 'khis is I'omnioniN 
done with poikers and lamhs, tht*se animals 
never being allow^ed to lose then biitli eon- 
dilion. Ill the ease of calves, the result eitJiei 
bikes tlic form of vc^al oi of baby-beef, in many 
eiiciimstaiiee.s the system is sound and piofitable 
An animal .should, it is said, never lo.se its calf 
tlesh, and apjilying the same j)iinciple to lambs 
tliey are in numerous cas(‘s fatted oft at ten 
months old as tegs (liowth is never intei- 
rujiled, and proceeds veiy ra])idly The ani- 
m.ds always weigh w’ell, «ind the cpiality of the 
meat IS first-class. In tin* case of calves, the 
dams selected may be of baidy oi igin, such as 
lush or tballow’ays, and these are mated with a 
good Shorthorn bull, and dio}) their calves early 
in the .season. The calves are allowed to suck 
tlieir dams, and are enccuiiuged to eat cake, 
mo.il, and roots. The eow.s, oi rather lieifers, 
are also well sij])})lied with good fattening food, 
and in thiiteen to fourteen months a pan- of 
fat animals, worth probably about is the 

result, alUiough the heifer when oiiginally pur¬ 
chased probably only cost £6 or £7. 

SiM<:ciALiziNo OF HiiKiCDiNo Stock — Iu thc.se 
days many dairy farmers make a point of sell¬ 
ing every calf as soon as it is dropped, and ino.st 
winter gra/.ieis purchase stores for fattening at 
i.‘l2 to X‘I3 each. Tin* r'cason foi thus shehing 
th(‘ whole (piestion of reaiing is the .special¬ 
izing of tlie land to a particular jmrpose. The 
milk seller wull not wean calves, and the grazier 
will not rear them, and the eon.seqiience is dear 
stock, and an outcry for Canadian stores. In 
other cases a systmn -is followed which is more 
consistent with the gradual improvement of a 
herd of cows. A first-rate bull is kejit, and a 
sufficient number of heifers are weaned, and 
eventually come into the dairy of cows. Every- 
tliing depends upon the land, and some districts 
produce milk, others fatten bullocks, and others 


again raise young stock. The greatest cattle- 
laising districts are found in tin* Highlaiuks of 
Scotland, Dumfries, Galloway, in the west of 
England, and in Wales. [.t wi ] 

Cattle, Statistics of'. — In its total 
stock of <*attle the Dinted Kingdom compares 
favourably W'lth its position when the first com- 
prelien.sive agi leultuiaJ statistics w^ere collecte(f 
forty years ago. The numheis showni in 1867 
w^ere 8,700,000 head on the average of the past 
tliree years the total lias ]»een 11,700,000. This 
gam of 34 pel cent, oi 3,000,000 head of cattle, 
IS a material counterpoise to the loss of 3,000,000 
ac of corn in tlie same inteival, and its etiect 
(Hi the meat sii])})ly is even greater than tlie 
figni'cs tliemselves suggest, for the imjnoved 
(piality of the sto(.k and their earlier maturity 
tend to make a laiger aggiegate wadght of beef 
iiow^ available Comjnited as an asset in the 
faiming capital of the country tlie jnesent 
.sto(‘k of cattle can hardly be woitli less tliaii 
Xl-(MW)0,000 Ileekoiied on the measuied sur¬ 
face of the country, the Dinted Kingdom now 
(allies something like IfiO liead of cattle on 
t'adi 1000 ac as again.st only llii liead in 1867. 
Jfestricting the coiiipansoii to tlie acres of so- 
(ailed cultivated kind, wlietlier under grass or 
(rc>p, tlie tattle slock of 1007 is 247 head to the 
lO(K) a<‘ coinjiaied with a density of only 101 
forty yeais before. The compaiison ceases to 
he favourable if we take account of the 
more lapidly increasing population of m(‘at cem- 
i Hiimeis For eacdi 1000 persons in 1867 tliere 
I w'(‘ie 200 cattle kept in tliesc; islands, and even 
I .sonietlnng oven 300 ht'ad m 1873-7, wbeiwis 
I now, when the ])()piilation exceeds 44,000,(K)0 
per.sons, even oni largei herds repiesent hut 
266 head of cattle to each 1000 of our inhabi- 
bints Mmeovei, the consuinjition of meat by 
each unit of the population is greater now than 
It was, and com]>els increasing reliance on the 
cattle of t>tliei eouiitnes by the imjiortation of 
live* cattle' fiom abroad foi slaughter in our 
ports, and, .still more largely, of a giownng 
(juota of flesh chilled or fiozen bt'ef It has 
been calculated by the bt'st authorities that 
soiiK'thing ovei 3,000,000 he.id of cattle (in¬ 
cluding in that 11 umbel 9(>0,000 calves) are 
annually furnished to our food su])ply by the 
native lieids of tins country, wliiJe lecently our 
imports of live cattle liave aveiagc'd 530,000 
liead ]iei* annum, and llu; beef impoits in oilier 
forms repies(‘ijted the jirodnci' of nearly anotlier 
million of cattle slaughb'red abroad for our con¬ 
sumption here. The dimensions of th'\sc auxi¬ 
liary snp|iiies, their ratio per liead, arnJ the 
leccntly .stationaiy (haiaeter of the iinpoits of 
live cattle compared with the rapid aevi'liqi- 
ment of tlie dead-meat trade, may be tiaced in 
the statistics ofiered elsewlieie. 8ee Deb:f, 
Statistics of, and Dead Meat Trade. 

Although tlie increased stock of cattle main¬ 
tained liy our British agricultnial system lias 
not sufficed to meet the formidable growth of 
the numbers of our jieople and tlieir laiger use 
of beef as food, the United Kingdom nevertlie- 
less rears more cattle on a given area of surface 
than its Euiopeaii neiglibouis, if such small 
States as Belgium, Holland, or Deiimaik be 
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excepted. For each lOCX) ac of total area 
Fiunce shows Imt 108 liead of cattle, Austria 
l:i8, and (xerinany 14.“), and this <*oinparison 
with the 150 liead uiaintaiiied on a similar area 
in the United Kingdom ls tlie more noteworthy 
when till* laie use of cattle here foi faim labour 
IS lemernbcred, and their freipient eiiiployinent 
on th(‘ Continent. Our cattle stoi'ks have also 
been developed heie witliont oui suHeiinf; any- 
thirifjf like the I’emaikable reductions m then 
flocks of slieep b\ which the im lease in the 
cattle of Continental countries has been accom- 
jianied. 

The density of the cattle ni.iintained in any 
country of neci'ssity depends largely on its 
physical conditions, and tlieie is of coiiise inuth 
v.iii(‘ty in this respect between difleient pail.s 
of the United Kingdom itself Our aveia^e of 
1.50 head to 1000 ac of tcriitoiy is tlie mean of 
widely diflereiit latios. It thus coveis a pn)- 
poition of 220 cattle to 1000 ac in Ireland, 
whence Great Jlritain has drawn mor<* than 
700,000 cattle annually in lei-ent years, and 
imludes as low a density as 02 in Scotland or 
08 in tlie eastern ^iou[) of Fiii^dish (onnties. 
The .statistics of individual counties would 
moreover show that, ^iven like conditions, wi* 
can show' a laiger liead of <*attle than even tin* 
three .smaller Fnio])ean States whose average^ 
cxcei‘ds our owui. Thus (!h(‘shir(‘ or Jjeicester- 
shiie carry more stock tlian Uelgium, wheie 
245 to the 1000 ac liavi* been (laimed; (-oin- 
wall or Someiset exceisl the 210 of Holland; 
and Deiby, Staflord, oi Shi(»j)shire h.ive moie 
than the 191 pei JOOO (iedited to Dmimaik 
The British cattle mijo} also a pre-eminence 
of (jualiU which has seemed to us a \eiy 
speci.il and im])oit;int tiad(‘ in the expoit of 
pedigive stodv, for notwithstanding the im])oi- 
tations w'e rccene, mainlv fiom ti.insatlantic 
soui((‘s, our giowmig <>\poit trade in c.ittle 
leached in lOOO a total value of ovei X327,000, 
and repie.sented twice the avei.ig<‘ e\))oits of 
the five pieceding \eais iioth the skill of oui 
bieedt*rs in this counti v and the benetiei.il eflet t 
of the successful sup])iession ol impoited <*atth‘ 
diseases in the United Kingdom li.ive (oiitri- 
liuted to givt* this e(»unti \ a paiamount })osition 
of su[)eriority in sujiphing the best tvjies of 
stock requiied by countiu*s in which the in¬ 
dustry of catth‘-biceding is being now puismal 

An analysis in detail of the (ompoMtion of 
our herds shows that at the ])iesent time the 
c‘.itth' of the Lbiited Kingtloin include a h<‘rd of 
4,9.'18,000 cows oi heifeis in milk oi in calf (80 
per cent of these being ‘in milk’ at the turn* of 
(‘numeiatioii in June, 1907), whih* the remain¬ 
ing stoik are grou]»ed in thiee classes ot vei v 
neaily eipial dimensions TTuder one year old 
th(M‘e w'cre 2,407,000 head, of one veai and 
under two there were 2,449,000, and the cattle 
of greater age than tliis were 2,4.‘44,orK> in num- 
bei ; but tlieso propoitioiis vai y widely in p.ii- 
ticulai districts. Jn (xreat Britain by itself the 
COW'S may form on tlie average 40 }H*r cent of 
the herd, and in the noith-w estei n group of 
Englisli counties the [uoportion may reach 50 , 
)er cent, whereas in lieland the cows seem to j 
orm only 3.'3 per cent, and in the cast of Scot- j 


I land little more than 25 per cent of the whole. 

I Features such as the.se, not only in interna- 
; lional comparisons but in any investigation into 
I the interdependence of variou.s districts of the 
■ country, require to be remembeied in any 
cfuiiputations of the relative importance of the 
cattle-iausing indu.stry in paiticular districts, 
whether the stock are kept for the sale of .stoics, 
fattening for meat, or for dairy pin post's. 

As a wliole, it is to be remembered in this 
connection that the cattle of the United King- 
tlom are not only conqnited to provide .some 
()8(),(4()0 tons weight of lieef and veal annually, 
but likewise an aggregate of over 1,720,000,000 
gal of milk, which leriches consumption either 
diiectly or in v.irious manufactured forms The 
(omlusions of a recent committee of the Royal 
Statistical So(M(‘ty place the .share of the domes- 
tn heids of tins counti y in the food siip})ly at 
03 })er (‘(‘lit of all the beef and veal, 47 per cent 
of the butter, 35 pei cent of the cheese, and 
piaetieally all the milk diiectly consumed in 
this country. f r. o. c ] 

Cattle-breeding. — (5ittle-breeding is a 
pin.suit or luisinc.ss whicli has been .systemati¬ 
cally followed in this country during tlie List 
150 \eais at least During tins period all our 
‘inqirovcd’ ia<*es have come into exusteme fiom 
tlu' Longhoin and Shorthorn cattle and new 
T^eieester shoe]), which arose under the genius 
of Bakewclj, the brothers (blling, Bates, .ind 
l»ooth, and an ai rny of eiithnsiastK ])ieedi'i .s, 
oinvard, until evciy breed of livi* stock in the 
fonntrv liad be»*n subjected to the .same rigor¬ 
ous .system of .s<‘lectioii and weeding 

Tlie movement thus inaugurated has lieen 
eontiniK'd witli maivellous success, and is still 
in ]uogicss It IS worthy of icmark that tin* 
le.sults adiieved w'cii' not, (hn* to physiologi- 
c.il study noi evc'ii to anatomic,il know'hslgc, 
and that iatcu .s( icntilic views and h^jiotlMscs 
liavi* bcs'ii i.iigelv founded upon the lesnlls of 
})iactical bieedc'i.s, who wi>re themselves gmded 
by lU’inciples mneb more' easily gras])('d hy the 
unscientitie nund Tliese leading ideas weie, 
tli.it ‘lik(‘ {U’odnces like’, and that de.scent fiom 
tiuly bred jiarcnts is the best guaiantee foi 
lixity of ty]>e. Tlie ]»i incip.il o])|ects aimt'd 
at w(‘ic caily maturity, economy in food, tlie 
mainteiiaiKe of con.stitiiLion, and of lieaiity^ and 
ntilitv of form, all of wdncli wcic s(*cni<“d by 
.idheiciiM* to the Iw'o ideas lust mentioned 
Biobably, evi'ii at the ])res(‘nt dav, few bieedcis 
(.lie to tiavcl f.ir hevond tlie.se piincijiles. Tlu'y 
weH‘ a( comjianied, in the case of all tlu' eai’liei 
pioiiecis, by ,i teaih'ss a])plnation of the .system 
o( in-.ind-in lueeding, for tlic obvious le.ison 
th.it it was dithcult to find sues or dams of 
the Tequi'>.ite nnuits, which weii' not ncaidy le- 
latc'd The* limitation of breeding to ceitain 
stiains Ol families whicli vvcri' found to po.ssess 
desii.ible ijualitie.s accentnat(‘(l theneee.ssity for 
clo.se hiet'ding, .inci the siic'ccsss of the system 
w'as tin' best pi oof of its soundness. There li.is 
no doiifit bi'en a leaetion, .so that in our day tlie 
piejudn'c against close' breeding is v'cry gciuTal, 
and noii-ic'l.ited parents aie tliought by many 
to b<* c.s.scntial to continiit'd success. Uattle and 
otlicr gregaiious i uminants, liowcver, seem to 
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be inured to close breeding by tbeii‘ natural 
liabits; but the assuiance of success lies in the 
perfect soundness of the parents theiiist‘lves, 
irrespective of relationship. Any predisposi¬ 
tion to disease is suie to be intensified by close 
affinity in blood, as botli parents transmit the 
same tendemues. On the other hand, strengtli 
of constitution and beauty of form, colour, and 
other qualities aimed at, are more likely to be 
repioduced in tlie case of otlspiing from parents 
jiossessing sucli properties, even if closely re¬ 
lated, on account of th(‘ piinciple of atavism, 
oi the eirect of nuuote ancestr> ujion immediate 
progeny. 

The art of cattle-breeding consists to a great 
extent in the selection of ]).ii(‘iits, and it may 
be said without fear of contiadiction that, ex- 
cejit 111 the judicious mating of animals, there is 
little dill'ereiK'e between llie m.inagement of a 
liigh-elass herd and one of ouhnarv cattle lia\- 
iiig no pretensions to special excelleme if tlie 
annals of successful cattle-bi eedci s aic studied, 
it Avill be found that ail are agieetl that pedi- 
giee cattle ought not to l>e pampen'd either as 
regaids food oi sheltei. The cows and young 
sloek are to be kept in the ojmui an, and to 
receive oidinaiy food in the form of jiastuiage, 
ha\, roots, (iCe , like other cattle. It ^\o^lld, in 
fact, rather prove inferioiity than the ie\eise, if 
high-hied cattle re(|Uired better food and hous¬ 
ing than others. Then high indiMdual xalm* 
iial 111 ally lenders tlumi the object of much soli¬ 
citude, but tins IS < oiisistent with (udinaiy m.ni- 
agement., accctmp.uiied with a high(‘r degr(‘c of 
(Mie «ind watdifuliK'ss 

The selection of a sue, oi seiies of sires, be¬ 
comes the ju'ineipal junnt in manit.iimng a held; 
anil 111 this selection the pedigiee of the bull 
must harmoniiic with that of the sues pi’c- 
viously employid. 'J'hi' value of an established 
held A\oiild soon detenoivite if discoidant ele¬ 
ments were intioduci'd b> a series of inferior 
sires or even of iinielated sti’ains. lienee the 
endeavour to jiresei ve a harmonious pedigree 
by emploving sires of similai blood, and thus 
ensuiing piiiely bied young stock, and a ‘paper 
jiedigree’ which will stand scrutiny. It is 
true that theie are breeders wholiave fearlessly 
mixed strains of blood, and relied entirely upon 
personal excellence, but it is a critical experi¬ 
ment, as the introduction of a single discoidant 
cross 111 a pedigree will be quickly discoveied, 
and may cause the retii eineiit of buyeis round 
a sale ling, who otlieiwisc would be juepared 
to give high pi ices. Tlie impoitance of juire 
lineage on both sides, eoujilcd wnth peisonal 
excellence, are the two priiicijial points in liigh- 
elass cattle-breeding. The iiiaiiagemeiit, as al¬ 
ready indicated, is of oidinary character; and 
if the animals arc better lleslied, larger, and 
liaiidsomer than other cattle, it is due to their 
inherent excellence, and not to pampering. The 
case of animals preparing for exhibition is en¬ 
tirely different, and every care is used in order 
to bring them to the liigliest state of perfection. 
But, so far as the store stock and cows are con¬ 
cerned, they ouglit to be able to stand exposure 
and hard keep as well as, or lietter than, badly 
bred cattle. 


C'atlle-breeding forms a department of mixed 
husbandly, and is naturally associated with 
dairy fanning. It is not, however, by any 
means tlie invariable jnaeticc to wean calves, 
and in many dairy districts tlic markets are 
thronged with these young creatures fiom one 
wa*ek old and upw'ai*ds. 'JTe object is the sale 
of milk, and it is thought better to sell the 
calves as soon as possible. The best heifer calves 
arc bought for WTaniiig, but the bull calves 
are eithei* slaughtered foi veal, or castiuted, 
w'caned, and kept for steers A beid of cow\s 
does not therefore ahva\s imply eattle-breed- 
■ ing The hind is, in many < .ises, too valuable 
to be enqiloyed in gii/wing }onng stock, as may 
be seen in the well-known d.iiiy districts of 
Noith Wilts, wher(‘ vei,\ fiwv cahes are weaned. 
The same is true in m.iiix othei localities, where, 
' in the case heids numbiuiiig sixty to eighty 
cows, no (.lives arc saved In Wilts the calves 
' are sold into Oxfoiilshne, and aic returned into 
' \\ illsliire .is ‘down-iaheis’, and find a ready 
; m.nket 

<'.ittie- 1)1 ceding lna^ l>e divided into three 
' dilleieiit systmns, acioiding to the objects of the 
bieedeis (1) d’heiis the r.iising of jHshgree 
stoi k, answeiabh* foi all the herd - book so- 
11 C ties, and, hugely, for the existence of cattle 
shows This system has been abe.idy exiihiined, 
but is woi’th\ of furtbei refeieni'c because to 
many it must a})))eai as ‘breeding’ vx'el- 
' It would, ho\\ev(‘r, be a mistake to 

imagine th.it the bi(>eding of pcdigiee cattle 
is n<»t lathei evieptional than geiieial. (2) On 
mixed faims it is leiommendea to raise eaiougli 
stock to ie]>lenish the iktiry, and fill the cattle 
St, ills The open maik(‘t is, however, largely 
; relied upon foi these ])urposes, as quiekei, and 
1 sometimes cheaper Still, it is evident that no 
I giadual imp!‘o\ement of a daiiy can take ]>lace 
I exce]»ting by tlie successive use of liigh-hi.d 
sues upon a good foiindatioii, and this s\slem 
I is in l.ict largely followed b> many wlio clo not 
I as]»ire to be breedei’s of jiedigree stock. (3) 
j There are large districts iii the w'est and the 
i north which are naturally adajitcd foi breeding 
botli cattle and sheej) In these islands the 
coiintiy uses into mountainous ti.iets in those 
directions at every point—as, for example, to- 
WMids Devon and Cornwall; Soutli and North 
Wales; Derbyshire, Stafloid, and Hereford; 
Dinca.shiie, Yoikshire, Westmorland, and Cum- 
heiland. The same rule holds good as to Scot¬ 
land, so that the principal souiees of store cattle 
aie found in the west of England, in Wales, 
and in iioi th and wTst Scotland. Tin* black 
cattle of Abei'deen and of Galloway, tlie West 
Highlandeis; the Shorthorns fiom the Lake dis¬ 
tricts; enormous droves of Hereford and Devon 
cattle from the west; Welsh runts and Fem- 
brokes fi’um Cambria, and mobs of Irish cattle 
of mixed character which cross the (Channel 
and arc distributed tlirough the grazing dis¬ 
tricts—these, as well as tlie surplus cattle bied 
in favourable situations, supply our markets 
with store stock. 

Cattle-breeding is therefore extensively car¬ 
ried on by all of the thi’ee systems above enume¬ 
rated. In the first it is a highly scientific pursuit, 
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requinnj^ much study of ])edigrccs and points. 
In tin* second it is less ainhitious, and aims at 
a ^ 00(1 and inipioving stock In the third it 
is often distinct from either higli-class hreed- 
111 " or drill yiiif^. Tlie calves are dropped on the 
ojien liillsi(les, and suckle dams which are novel 
milked. Milk ])roduction is lost si"lit of, and the 
cons(*<pience is that the hieeds used for this pui- 
po«e aie consideied to he poor milkers, and only 
tit to leai their calves l*edigree breeding re- 
(juiies good land, huge ca))ita!, and natuial love 
(genius) for the jiursuit Dairying, combined 
with the im])rovement of huge herds, involves 
much judgment and skill. On tlie otluu hand, 
the mere laising of cattle for sale as stores is 
associated with wide tiacts of poor and hilly 
land, 111 which the cattle are left in a gieat 
measure to thems<*lves, wuth the minimum of 
artificial lielp. 

Thei’c is no d(‘partnient connected with agri¬ 
culture more worthy of attention than cattle- 
bie(‘ding, and it is a mattei of iegret that so 
many calves are sacrificed at an early age 
Hitherto, and for tli(‘ best possible reasons, 
the 11111)01 tation of form’gn stoies has Imsui rt‘- 
stricted a.s dangeious to the liealth of our lionie 
sto( k. This ought to ('iicouiage home bleeding, 
and no doubt does so, but among glaziers the 
liigh ])i ice of stoic stock IS an old-standing 
(vnise ol comjilaint. One solution, which appears 
to be a v(‘t > piactieal one, is to bleed the iieies- 
sarv stock at liome; but it is ofUm forgotten 
that the same land \>hich is highly fa\ouiabl(‘ 
foi winter bittening may not oiler facilities foi 
maintaining \oung slock; and that the land 
whn h is most suil.ible foi summer gia/iiig is 
too good for dejiastuiing with stores Se(‘ also 
aits liUEKDINO, IjAWSOI ; AtWISM, Tn.tOONY, 
Ml-Sni'MSM, KaIIMINO, SySTI MS Ol. |j \Vi ] 

Cattleman’s Duties.— 'bhe (‘atthunan is 
lesponsibh* for the wellheing ot his held, and it 
is Ins duty to see that. lhe> an piojieily housed 
and f(‘d, and an* m.iiiit.iimsl in a (lean <iiid 
thriving condition. 

I’he cMttleman begins his wtuk ,ibout. b 30 a m 
by dealing out a meal of turmiis to the cattle 
Wliih- these uie bmiig (oiisumed, the b\ie 
cleaned out and ch‘an littei supplied A liesh 
sii])ply of stiaw is afti*iA\ards gnen, and tlie 
liist duty of tlie da^ is oAcr. When* the young 
catth* are kept in a coveied court, the littm- is 
not removed, but is tramjiled down, .uid tlic 
turnips aie sliced instead of being led wdi(>le 

Th(‘ next ration is geiiei.illy given about ten 
o’clock, the inleival lietween times being occu¬ 
pied by th(‘ eattleni.in in perfoi iiiing minor 
duties, sueb as brtMking feeding cakes, looking 
foodstutls, and attending to the jiioper venti¬ 
lation of the byie. If a jiedigiee stoi'k is kejit, 
the young bulls may be trained to lead, and the 
stock bulls exei(‘ised. At this ration, eoneeii- 
tiated foodstuffs in tlie shape of meals or 
bruised cake are supjilicd, either in the drv 
form, or as a mash witli tieacle, combings, and 
chaff. A foddciing of liay or straw is given in 
addition, and any fresh dung diawn into the 
dung channel. At tins time the young cattle 
receive half their daily allowance of concen¬ 
trated foodstuffs. Between this time and the 


afternoon tlie cattle are groomed. An occa¬ 
sional washing with carbolic soap or a non- 
poiMonoiis sheep dip is beneficial. Other odd 
jobs, such as paring the hoofs of the cattle, 
es})ecially of the bulls, periodically weighing 
the cattle, clipjiing and dressing fat bullocks 
for the spring and autumn sales, fill up the 
rest of this interval. 

At 4 p 111 . the third ration of the day is given. 
It is simply a repetition of the fiist, namely, 
a supply of turnii>s and a foddering of hay or 
straw. The byie is again eleaned out In some 
districts the turnips are pulped and fed along 
with chopped straw' and some condiment, while 
in others a slieaf of corn is given instead of the 
straw At 8 p.m tlie cows arc littered down 
foi the night and a little hay or straw sup¬ 
plied, wliile the young bulls and yearlings re¬ 
ceive the other half of the concentiated food¬ 
stuffs 

It is also the cattleman’s business to see that 
the cows aie sei ved in due season, and that they 
are pioperly mated, the time of serving being 
noted for future nffeieiice. He must also con¬ 
stantly 1)0 on th(‘ watih at the calving season, 
to take jirecautions that the cows aie not in a 
fat (U plcthoiu* I’ondition as th(‘ calving period 
ap])ioaches, and to be on the gu.iid against 
cont.igious diseases The catticm.in sliould be 
gentle with his lieiij Haish tieatmcnt is in- 
juiious, and is only coiidueiv'e to vieioiisiiess 
.imong the cattle. The byre must also be w lute- 
washed once oi lvvic(‘ dining the y(‘ar, and oi‘ca- 
sionally disinfected 

In the summei time, vvIhmi th(‘ cows oi cattle 
aie at tin* gi.iss, tlie vvoi k is not so heavv, con¬ 
centrated toodstulls alone being siipjilicd, but 
the (Mlthunaii must see that a ii^giilai sujijilv of 
fii'sh wafci IS maintained [r n l] 

Cattle Plafi:ue, Murrain, Rinder¬ 
pest-Cattle ])l.igne has doubtless eMsted in 
south - eastei 11 Kuiopi* for manv centimes, but 
docs not sci'iii to h,tvi‘ gained a footing in Kng- 
l.ind until theyi^ar 18(55, when it wasintiodneed 
fiom bevel in some Kussian cattle Tiindeipest 
IS an infcctiv'e disease generally conlined to 
ruminants, but, accoidmg to some authorities, 
communit.ible to swine The speinhe oigrinisni 
has not, been (('rtainly' identified, but thi' man¬ 
ner of iiileetioii is jnesumablv througli the at- 
mos])here, !)>' which the membranes aie made 
the medium of eonv'eyance to the blood, setting 
up a disease by' wlin h secondary changes are 
(h'velopcd in tin* digestive apjiaiatus 'Diat a 
fixed as w'l'll as v'olalile infective material is 
jnesent is pi oved by' theaeiial infection alieady 
mentioned, and by the jueseiicc of the vmis iii 
the secietious and excretions, teais, saliva, milk, 
urine, fa*ces, sweat, &c. Intermeiliate bearers, 
animate or inanim.ite, convey the infection, as 
wild animals, liay, stiaw, skin, wool, clothing, 
railw'ay ti ucks, and ships. While the cattle¬ 
man’s dog or tlie ship may be the medium by 
w'hicli the fixed contagium is carried long dis¬ 
tances, and retains its virulenee, it is notable 
how -^hort a sjjace of dry and pure aii will 
nullify it, as when a ditch has served to draw 
a line of demarcation between the sick and the 
souiui. A period of incubation of something 
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like SIX to nine days is usual, but shorter terms 
have been noted. A shivering (it, sueli as indi¬ 
cates the incubation of any disease witli a high 
temperature (see Fever), is followed by accele¬ 
rated breathing, scarlet membranes or pete¬ 
chial spots upon them, loss of cud and of milk 
in cows, tliirst, constipation ; dry fieces invested 
with slimy mucus, followed by diarihcea; dis¬ 
charge from the eyes, nose, mouth, and vagina 
of cows, emaciation, and death in a varying 
period. Notice to the police is required. A 
coidoii is drawn round the iiif(*cted place, and 
sl.iughter of in-contacts cairied out under direc¬ 
tion of the Hoaid of Agriculture This country 
has been free of cattle plague for some \ears 
past. See also ait. Animals, J)isk\.si-\s of. 
Diseases of Animals Acts, Kinijerfest 

[,..,] 

Cattle Ranching^. —The large areas of 
natural pasture in tlie wcstei n and middle- 
western States of North Ameiica began to (ill 
uj) with cattle about the middle of the lOth 
century The men with ca])ital, wlio earned on 
the business on a large scale, imitated and iin- 
jirovt'il upon the methods of the original cattle 
owiieis, th(‘ 8]janish Ameiican.s and Mexicans, 
and adojited, along vith the pictuiesijue <*os- 
tume of the cowboy, the name of ‘lamh’ and 
‘laijchman’. Ilut cattle lamhing has now 
becoim‘ a gcneial term for st<K k laising on «ill 
gieat holdings of catth' on pllme^^ll pa.stuies, 
and has its (oi i (*s])onding instil.utions in tlie 
gieat ‘estancias’ or ‘(am)js’ of riugiun, Argen¬ 
tina, and F.itagonia, in Soutli Anierua, and in 
tln‘ cattle ‘stations’ ot Austialia and New Zea¬ 
land 

North American cattle ranching .sjuead fiom 
tin- warinei soutli-westei n States in whi< h the 
Spanishehunentoi iginall} })i edominated,thiough 
T(‘xas, New Mcxic*o, Colorado, Wyoming, and 
Montana to the ('anadiaii boundai v. Wheie\ei 
Avatei and scanty heibagi* coidd be found on 
the boideis ot the (rieat Ameiic.in Desiu’t the 
ranchmen ])U.shed their herds, and for in,my a. 
day, until indeed about 1887, this piimitive, 
Ava.steful system of stock raising w^as [)io(itable 
and populai. The original cattle avciv of Mexi¬ 
can type, long horned, long-legged, ra/or-b.icked, 
and lean, the very antithesis of a modem feed¬ 
ing bullock Upon this foundation the ranch¬ 
men gradually built up supmior cattle by the 
use of bulls of inqiroved bret'd.s. 

Tlie Shoi thorn was first utili/ed, and, as w'as 
to be expected, made a gr(*at improvement, but 
Ins stock WHU’c not too well adapt<‘d to the 
rigorous winters of the northern States, and lie 
was super.seded by the Fferefoid, winch foi long 
was the favourite imjirover of ranch cattle. The 
ranching industry i cached the zenith of itspios- 
peiity between 1880 and 1890. About that 
period several hard winters, combined wuth 
overstocking, raiiried many of the ranchmen, 
and, along wuth o,thcr causes which wull be 
mentioned, gave it a set-ba<*k from winch it 
has never recovered. Up to that time ranching 
xvas the roughest conceivable iiietliod of raising 
cattle. The land was unfenced and unimproved, 
and as it was common grazing, except perhaps 
a few score acres surrounding the ranch house 


and huildings, the (.ittli* of any owuiei w^ere 
piaetieally iiidistinguisliahle, but for then brand, 
hoiii those of any other owner. All ranged 
together over indefiiute houiidaries, compiisiiig 
hundreds of sijuaie miles 9\viee a ;year’, as a 
rule, at the spring and autumn ‘ round-u})’, the 
cattle w'eT-(‘ gatheied, the eahes hianded, and 
tin* stoies or fat cattle selected for sale and 
shipment, oi for the long overland driM* to 
Clneago or St liOiiis, a journey often extending 
over sevei’al months As a rule, no pro\ isioii 
W'as made u])ori the rnuches for winter feeding 
or for vvateinig in diouglit, so that in snowy wnn- 
ters and di \ summers the (attic of the iiorthein 
States pei’Lshed in thousands. Giadually the 
gieat langes eoiitiacted, })(»]mlation iiieiea.sed, 
.settler's took up go\(uiimeiit land along tlie 
watervourse.s, slintting otl‘ the acve.ss from the 
w'at<‘i les.s uplands Jlaihed wii’e eani(‘ into use, 
and as the randies heeaine smaller niaiiy xvere 
feiK-ed, hnt feming iniplu'd tlic pnteha.se or 
rental of the^ l.mtl, more capital, and of n(“c(‘s- 
sity im>i(‘ careful nu'tliods. At present the 
gieat unhmed eattle-iaising aie.'is ait' few, and 
(hi(‘lly found in Montana and tin' Dakotris; 
apparent I v even tiny may in time gue way, 
(ii.st t<* th<‘ small lanehei, then to iiiigatmn and 
the plough '^rhe 1 aiH liiiig iiidnstiy in Aim'ina 
today IS still a gieat oni', nicasuit'd l)\ tlie 
iiiimlx'i <>( eatth* laised anil fed by the westein 
St.iti'.s, hut th(“ gieat hulk ot the stiu k aie iiow' 
hied on small laiidu's, tin* Jaig<*i aieas being 
(le\oted In gia/mg tw'o, thiet*, oi four-\e.ii-old 
steels The .siiuilli'i raiichi's aie fenet'd, hay is 
giown foi xMiiti'i feed, and in nuinv (vi.ses 
nie.idows have been irngated to siqijily for- 
ag(‘ of various kinds, iiieluding alfalf.i Some 
laneheis, inste.id of s(‘lliiig their stoi k as stores 
OI iaiig(‘-f(‘d bulhx k.s, have eri'cted imnn'iisi' 
leedmg sheds and grown (oin (maize), oi im- 
poited it lioin the east to (ini.sh the eattl«‘ at 
home d'h(‘ total numht'i’ of catth' raised on 
Ann'iican iriiidn's will ineieaM*, in sjnte of the 
vx'iitiaction of till' ranges and the substitution 
of sheej) for cattle The small man will rai.se 
and feed many more* liead of stock, in jii'opor- 
tioii to the aiea oci iqued, tlian tlie large rancher 
w'ho relit'd upon thi' ]>ublie land niifeiieed and 
luiimptox'ed, and as the small ranelieis become 
more nnmeious tin' laige laindieis necessarily 
h(‘eome fewer '^rin* avei'agc pr*r(.*e of r'ang(‘ 
st(‘ers in Uhieago, whidi is the chief market, of 
the eoniitry, w.is about ^4 40 per 100 Ih. live 
weight in 1900 

(’attic ranching in the Canadian provinces of 
Sa.skat( hewan, Alhcita, and Ihiti.sh t’olumhia 
date.s fiom about 1873, when the mounted police 
In ought a couirle of eow's and a few yoke of 
ox«‘n to Southern Alberta. A Montana trading 
eompany also brought in a small herd to pio- 
xude beef foi* the poliet*, hut it w’as a memhei (d 
the niounU'd police who began the industry in 
1870 by' turning loo.se on the piaiiie a bull and 
foul teen < ows which he had no other means 
of pi’oviding for. They survived tlie winter, 
wolves, Indians, and inairn* files, and provwl 
that i-anching was possible In a few yciii's 
.several laig(‘ ranclies were started in the neiglr- 
boiirhood of F\ji't M‘Leod, and from this |)oint 



]52 


Cattle Ranching—Cattle Sheds 


raiicljing fcjpreaci oast, nortli, and west in Canada 
Tlio Canadian rancljini^ area is limited to the 
distnot within the iiiHuenee of the ‘Chinook 
wind’, a warm wind fioni the Caeifie, ^vhieli 
melLs tlie snow and jirevents tlie praiiie from 
remaining long iindoi severe frost. The grass 
is so nutiitions, and the flimatt* in the ehinook 
area is so favoiiralde, however, that the jmblie 
langes w'ore soon Idled u]), and imnh of the 
land Iiad to Ik* jmieliasod or leased, thus j»re- 
venting the ext(*nsion of ranching on the early 
Ameiiean plan. Although sto(*k will live and 
thiive dining the winter with no e-\trane(»us 
fei'ding, most of the Canadian ranchmen ]>nt up 
laig(‘ (juantities ot hay, and since iiiigation 
.schemes havii mateilali/ed, otln'i foiage ciops 
aie giown foi tin* sto( k 'I'ln* lanclnng in 
JMorlhern Alln-ita and Sask«dchewan is on simi- 
lai line.s to tliat neaier the hoiindaiy line, hut 
as the (hinook is less frerpn'Ht and le.ss eflectne 
faiLher north, moii* .sin'llt‘r and winter feeding 
aic H'qlined M.in^ of the lintish (hliimluan 
vallejs h<i\e been found adnurahl\ fittinl foi 
eattle raising on a laigi* scale, and eonsid«*iahle 
In'iils aie found in the Koot.enaN, Ni<*ola, and 
Okanagan vallc>s Most ol tin* Canadian ])raii le 
eattle are shqqx'd ('astw'aid, fioni ()(),00() to 
HO,000 head coming fioni tin* Alhi'ita lainlies 
aloiK* 'I'ln* K'cciit ]»iiccs at \N iniupcg ha\c 
raiigi'd fiom ^1 t" $'> pei 100 l)i Inc wciglit 
Tin* cattle w(*r(* oiiginaJIy hiongld fiom JVion- 
tiina, and wen* tlieicfon* Slioillioin and J/i'n*- 
ford gradi's of nnlifh*rent incut, hut .soon afti'i 
the iinlustiy was seen to he a sound one, <*ast<‘iii 
Ojittle of good hi(*ediiig w’(*n* im]H)ited, espe- 
(*ially Imlls of good lihtod, ,so that the axeiagi* 
(jualit> of W'l'sti'in eattli* is in»w hi<:h Ah(*i- 
(ieeii-Angus and Tlighl.ind hulls have been 
trnHl, hut tin* favoiiiit(“> an* Slioilhoin .ind 
Heiefoid ddie nnmhei of lioiiu'd <,attic in the 
Nof tli-Westei n I’loxinees of (',inad«i in lOOO, 
just tliiitx jears after the industiy h(*gan, was 
over one .ind a half million. 

Tin* LVittle stations of Australia resemble in 
then essiMitial fealiin*s tin* rainhes of Ameina 
Against the advantage of a mild w inter, oi none 
at all, iiinst he set tin* liability to ]»ioIong(‘d 
and severe diougiits, and tin* l*'ng cai i lage to 
meat - eonsnming (oniitnes 'j’lie 4us(i.ilian 
station.s aia* as iaige as many of the Amen 
can ranclu's, the cattle aic nnmliered l»y thou¬ 
sands, graze om'I* jnd»lic as wi*ll as oxei .'i]»pio- 
priated land, and H'lpuie manv aeres ]»er head 
for suhsistein <* 'Idn* mam diih'ieines between 
the two .systems aie lust,, tin* neit'.ssity f«»i 
providing w'atei from dams oi art<*.sian wells 
in the driei jiarts of the conntix, and the in- 
vaiifihle use of stockxaids for bi.mdiiig and 
gathering the stock In Ameiica, watei is sel¬ 
dom provided artificialU, and the lojie is still 
imieli in use for In and mg. 

CaTTLK IIAISING IN SoUTH A’Mhl’.lCV —The 
importation of frozen bei'f fiom the Argentine 
has enormously ineK'ased m recent yeai.s, owing 
ti) the super!) climate and ehea]i gra/.mg lain Is 
of that country and the (*ontiguous rejmblit* of 
Uruguay, 'rin* best lands foi cattle raising in 
those eountiies are coinjiaiativcly limited, and 
drought IS always to be feared, but the culti¬ 


vation of alfalfa or Ineerne, which can rc.sist 
drought and produce many crops in a year, has 
added greatly to the stock-carrying cajiacity of 
the ‘camps’ or ‘estancias’. In the use of alfalfa 
for pasture and hay on a great .s(*ale the system 
of the ‘estaneiero’ or ranehnian ditTera from 
that of North America, but the geneial lines of 
work are the same, and the methods of inipiov- 
ing the native cattle or ‘crillos’ by the u.se of 
imjiorted hulls aie, similar. In South Ameriea, 
however, the favourite bull for jiuijioses of 
impioxement i.s the Shorthorn, xvhile the llere- 
foid, J)evon, and Aberdeen-Angus are jircleired 
in the colder regions. [u. n. g ] 

Cattle Sheds. —Tliese rank amongst the 
less jiermanent buddings for the farm, being 
stiuetures less solid than we look loi in barn, 
gianaiy, and stable, and m the cattle Imu.si's 
pro])ei (tlie byies ami Ico.se boxes). Tt would 
be ti U(*i ]»eilia])s to .sav that the eattle slu'il is 
simpler instead of Je.s.s ]»eim;ment than tlie other 
Iniddmgs w liu h constitute the farm homestead. 
'I'he cattle .sh<*d and ojieii c*ouit goneially' go to- 
gi'thcr C.ittle are only accivminodated m this 
w'.iy at laims where straw is supeiabiiiulaiit. 
VVheia* the sn])})ly of the latter has t,o be ei'ono- 
nii/.ed, this is to(> wa.stefiil a niethiKl .so far as 
littei goes 'J'hi* objei t, aimed at in tlie court and 
.shed is to gel the siii plies,ige of stiaw' tiainped 
iindei i<M)t h\ (attli'at lihiitv to move .'dioiit in 
the two T’he (oiiityai’d is nsnally enelo-sed hy 
walks, .soim* pai t tlii'K'of being ntili/.i'd as tlic 
ont<*i wall oi tin* .shed Wood is sometiUK's 
used 111 pl.ue of stone oi bi’K k In tin* loimer 
<*ase fheie laiinot, of course, be any tlaim to 
peimanemy’ Wood m toiirh with lotting 
•straw' has a shoit existence But stom* or 
bii<k w<*ll ]tiit together will stand h(*ie as long 
,is at any othei part of the homest(*ad. Tlieie 
is not much loom, theri'foie, to cut down ex- 
])ense m the construction of the walls eitliei of 
ihe emlosuie or of the shed One (,in .save a 
j little, howevei, as regaids tin rool It need 
not be Imi.shed oil .so p.ii ticukn 1 v as wuth the 
I l)uildmgs (juoted above. A leak heie ami them 
m the rooi of tin* .sh(*il cannot matter veiy 
mm h 'riie .shed is theie men'iy foi tin* pm- 
pos(‘ of toning dowm tin* a.sjK*iities of rough 
weather It is not advaiiei'd .is a hmldiiig the 
doois and windows of whnh can he iiimle to 
render it independent of wind and lain. Oori ii- 
I gated ir<tn eoiues in as a suitahle enough ma¬ 
terial ioi the slu'd iMof Wood and felt answer 
if tar be a])])lied tlieieto iigulaily. Jbit the, 
opei.ition ri'feiied to is .so apt to lie overlookc'd 
at the faim th.it i(»ofing cd this de.s(*ri}»tioii is 
not ?e(omnieml.ihl(' thcie The open-board or 
sp,i( e-boai (1 loof is qmti* suit.ible. As made 
plain in the aitnle nmler head of Hoofs, tin* 
heareis and boaids that (onstitiite a roof of this 
.soit au* kept eli.ii of one another in such a w’ay 
that vvatei cannot lodgi* between them and lead 
to ])iem.itme decay No sooner does lain eea.se 
tlian the xvoodwauk fiees itself of W'atei, and 
air being ficv to eireiilate lound eveiy part, the 
w'ood IS k(*])t ill good ordei*. A little moisture 
finds its way through the spaces between the 
lioards wdieii it rams. But this is not much of 
a fault in the kind of erection we are dealing 
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both ii hay and cake-and-meal store and a 
turnip shed to itself, and thus hel]) to save much 
of the time taken up in transporting small 
quantities. The straw is, of course, carted into 
the yard in large quantities at a time. Fig. 1 
gives the ground plan of a single row of sheds 
and courts, with a fodder and cake house at one 
comer and a turnip house at the other. Fig 2 
gives a section of the same The feeding-troughs 
and hay or straw racks are shown alongside the 
outer W'all of the shed, thus admitting of the 
w'aiits of the cattle being attend(‘d to from the 
covered path that runs betwa*(*n the two store¬ 
houses In fig .3 IS sliown a double row', the 
passage betw'een serving both sides Fig. 4 
gives a corresponding sei'tion —minus the courts, 
howevei 'J'his ariaiigement shows a dith'reiit 
style of roof from the otlu'r It repiesents a 
i overing of coi rugateil non sheets on each shed, 
with a subsidiary arch betw'een the tw o ovei the 
])assage referied to lion sheeting in the form 
of a uirve can be securely fitted to the w'all- 
plates of buildings of narrow space, witliout the 
intervention of ties or cross pieces sm li as fig 2 
show's The last-(]uoted figure shows a ridge 
loof, w'huh may eithei be of open boarding, 
wood . 111(1 felt, wood and slate, or of iron slu'cts. 
I'his foim necessitatt\s, as we iiave said, cross 
ties to hold tlie fabiic tog(‘ther The roof might 
liav'c been sliown as in fig T) but for the sake of 
illustr.iting alternative inetliods. 

I^Jl‘ltllel door nor window' lieing nec^h'd for 
the shed, tlie fittings ai(‘, sinqile in tlie (‘xtr(‘me. 
A gate IS ie(juiied ioi the courtyard- one some¬ 
thing after tlie type of an ordinary fi(‘ld gate, 
a little liigher, ]k ‘1 naps, and it may be boarded 
in Older to contribute to tlie seclusion of tlio 
inmates sliou 1(1 this be consideied advantageous. 
Wood trouglis, capable of being raised and 
loweied Ill accordance wdtli th(‘ depth of the 
litt(u- in the s]i(‘d, and sinqile hecks or racks are 
the only other fittings one needs to provide. 
In some cases, liowever, a supply of w'ater m 



the slieds is almost a necc'ssity. When roots moisture tlierefrom, in the shed giv^en a slope 
are jilentiful there is no need for this. Tint as tow'aids tin* yard, in order to prevent the hed- 
a rule this point is met without having to in- ding therein beeoming loo soft. The patli along 
troduee water pipes into the sheds, which is a th(‘ outer wall of the shed is the bettei foi a 
ste]) to be avoided W'herever possible. No arti- bard pavement, either of brick or eoncrete, so 
lieial flooring is reipiisite. The subsoil is in that tlie passag{‘ of barrows may be facilitated, 
nearly every case quite firm enough to receive The side of the shed may be partly of w'ood— 
the first layer of bedding and prevent the escape of stone or briek up to tlie level at wliich roots, 
of moisture to any apjirecialile extent. In both <!tc., arc passed througli into the troughs. From 
sections we show a suitable conformation of here up to the wallplatc it may be of wood, 
floor liotl) in yard and slied—in the former either close boarded or sparred according as the 
basined so as to prevent the gravitation of row is single or double. Where practicable it 


with. Eave gutters are out of place on the 
cattle shed. There is as often too little as too 
much moisture for the proper breaking down 
of the straw into manure under the feet of the 
cattle to seek to divert any of the rainfall over 
the area occupied by the shed and courtyard 
therefrom. 

The matter of the size of the shed or the 
accommodation it should allbrd is ruled liy 
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ciicurnstances, but perhajis half a dozen may 
b(‘ taken .IS the niaMinuin number of aiiim.ils 
that may w'ltli a.dvaiit.ige lu* confined tog(4hci 
Tli(‘ class of cattle kept at the ]tla(e, vvln'tliei 
full-grown animals undci juocess of fattening 
oi store stock, will govern the amount of loom 
ie(juircd to aecomniodale th(‘ number (piot(‘(l. 
It IS hardly likely, of course, that a shed of this 
kind will stand alone. \V li.itevei slu*ds of the 
kind tlieie aie about the i)lace, good manage- 
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is a good tiling to have a door into each slied 
through this side Tliert* sliould he a sort of 
hopper affair down which to slide the loots into 
the troughs. The lattei are best in continuous 
stretches eitlier the wdiole length of each shed, 
or in tw'o where there happens to be a door 
and it is placed in the centre of the side wall 


The long trough admits of the food being well 
spread out, thus (‘iidbling the cattle to feed apart 
to a greater extent than when their food is in 
a few heaps. The fodder rack may either be 
along this side wall or down the paititions be¬ 
tween the separate parts of the shed. In the 
latter ease, liowevei*, the presence of doors as 



referred to is an essential. Tn the former flu* 
rack can be tilled diic(t lidin tb*' p,issage Tin* 
piiititions of tin* shed may be of wood, in wlndi 
case they lend themsel\es convenK'nt for the 
construction ot loddi'i laiks mutu.il to tlie two 
pai ts each one separ.ites 

It need hardly be said that cattle sheds of 


this description ought to b(‘ given a favourable 
•ispect "J'hey slionUl be so situated that the 
eoutt is e\[)ose(l lo the maximum ot sunshine 
.ind IS slieltered from the coldest, and ninst 
pi(*rcing winds by mg open tow.uds the south 
IS the best <‘\posuTe And faiily high walls in 
the courts aids ju otect the catth* liom w ind. 



Fig 4 



On this account it is not advisable in wdnd- 
swept districts to have divisions of w’ood in the 
sheds. Neither is it advisable in tliese districts 
to have the side of the shed next to the court¬ 
yard too open. There, a single o])ening in the 
centre, say 7 or 8 ft. in width (wide enough, at 
any rate, for a cart to be backed in), miglit do 
Elsewhere there may be two; or the side of the 


shed may be open altogether wutli the exception 
of the iieeess,iry supports of the roof. Tliese, 
liow'ever, are points of detail that fall to lie 
settled in accordance with the circumstances 
that apply in each case. [ii. ii.] 

Cattle Straying.— ‘ Horses, sheep, hogs, 
beasts, or sxvans’ which have strayed on to a 
lordsliip may, after being jiroclaiiued at church 
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and maikft, and exposed in an o}>en place ft i 
a year and a day, become the pioperty of tlu* 
king, or of the bird of the manoi to whom such 
prcri'gativc has been granted by the Crown. 
In Scotland it appears that at one time a nglit 
of property in stray animals might similarly be 
;u*quired by anyone taking possession of them, 
])Mt thi.s right seems to bo in desuetude. But 
anyone taking a stray animal may retain it 
until he is compensated for the finding, keeping, 
and proclaiming thereof. Stray animals found 
damage feasant {i.e. doing damage) may be dis- 
ti allied and held until satisfaction be made for 
the damage, cost of keep, &c In Scotland, by 
the Winter Herding Act (which see), trcsjiassing 
animals may be poinded and I'etaiiied till the 
statutory penalties, cost of kei'ping, and <‘om- 
pensation for damage done is jiaid. But whcie 
animals are lawfully in ])ossessiun of a highway 
— i.e. ai'e being driven along it under charge of 
someone — and stray therefiom on to adjoining 
giound, the owner or occupier there<»f has no 
claim for damage done, unless he can }>io\<* 
negligence on the part of the owner oi jiaity 
in charge of the animals In Scotland, animals 
found jiasturing or stia^>ing on a turnj)ik(‘ load, 
whose owner cannot be found, may be seized by 
the road It ustees and sold by order of the C^uirt, 
the sill plus of the prn*(‘, aftci dediK'tion of the 
[lenalty, costs, &(•, if an}’, t(» b(‘ ji.iid to the 
ownei Cndei the Buigh Police (Scotland) 
Act, 1892, cattle found at large in any strcMl, of 
a biiigh may be impounded and sold foi the 
KMialt} and expenses. Seven days’ notice is to 
>e given to the* owner, if known, otheiwise by 
adveitisement, and the sui})lus of the puce, if 
any, if not claimed within six months, is to be 
a[)plied to the ])Ui poses of the Act [l). n] 
Cattle - weifi^her. — (’attli' - weighers or 
xveighbridge.s aie moie fiXMjuently used than 
was the c’ase until coinpaiatively leceiit yeais, 
owing to the inciease in the jna.ctice of scaling 
c.itth' and slice]) liy live weight 'I’he oidinaiy 
cart weighbiuige, supiiliecl with jiiotecting 
lencing to keep the animals on the platform, is 
suitable for the purjiose on the t.iim, especially 
as it aflords the op[)oitunity to weigh in and out 
othei materials or pioduce bought or sold—a 
mattei neglec ted more often than is desirable 
Weighers to wnugh single bcxists are suitable for 
the farm, but larger machines, provided with 
an indicating dial and a weight lec-ordei’, are 
moie eoiivenieiit foi markets, as a con.siderable 
diove may be weighed at once, and the weights 
aie revealed directly to would-be ])urchaseis 
around an auction ring ; or the stamped ticket 
IS a guarantee of weight where the fanner is his 
owm salesman. It is now compul.sory, by Alt 
of Pai 1 lament, to erect cattle-weighing machines 
at all places wdiere tolls are exacted on the sale 
of live sto(*k, so that the seller and pureha.sor 
may form a more exact estimate of the weight, 
and therefore value, of the animals, and to give 
the less experienced a better chance of obtain¬ 
ing money value where otherwise they probably 
would not. A considerable amount of preju¬ 
dice has existed, and still exists, as to making 
use of the weigher to record the live weight, 
but it is gradually disappearing, though far 


slow'er in the south of England than in the 
north and in S(‘otland. Tables showing the 
relative livi* weight to dead weight, ba.sed on 
actual results, are obtainabh*, and such as those 
compiled by Sir John Lawes, MMannet, and Joly 
arc reasonably reliable, but somt‘ experience is 
required to apply them. The weighers ai e of the 
oidinary platform t}pe, floating on knife edges, 
and when thrown out of gear the platfoim lests 
on flanges round tlu' frame [w. j m | 

Cauliflower {litassira ohracea botriftib>) — 
This IS a variety oi the cabbage iii winch the 
flowers develo]) earl}, and as it were re])laee 
the heart-leaves, the flovvei stalks heing short 
and the k, and the flowers ehanged into mere 
points, tlie whole forming a dense, compact, suc¬ 
culent head It a])peais to have been cultivated 
foi ages 111 the island of (’ypriis and on the 
eoa.st of the Mt^ditm raneaii, but nothing is known 
as to its origin The C'auliilow ei’ is the tendeiest 
of all the cabbage tribe Even the Broccoli, 
which is nothing more than a coarse and liaidier 
form of the ('auliflowm, is injured by cold which 
would not hint the ordm.ii v cabbage 

The (Uuliflovviu ])ieft‘is a deep, well-manui’cd 
soil, and ot eoinse a position vvheie it will receive 
the full benetit of suiislnm* and warmth. The 
seeds ar(‘ sown in August, the hist wc'ek ni the 
noith, the fointh in tlu* south, in drills 4 in. 
apait, Ill an open situation, find’eralily a sunny 
1)01 (lei ^VIuMi the sis'dlnigs are laige eiioiigli 
to handle Iht'v are ])i iek(*d out G in. ajiart in 
good sod 111 a shallow, cool fiame Hme they le- 
m.iin until spiing, being exjto.-.ed to all wcMthers 
<‘\ee{)t actual frost If slugs tiouble them, (pnek- 
liniesh(uild be sjiiiiikled ovei tbesoil In March 
the phints should b(‘ tiansfeiied to the o])en, 
lifted with good balls of soil, and jiroteeted 
with handglasses, which should be lenioved 
vvlien the weather is genial lii May they may 
be lenioved altogethei Maiket gioweis ])nek 
out the .seedling cauliflowers in beds in the ojam, 
when* tliey aie proteeti'd troni cold by means of 
lioops and mats Seeds sown iimh’r glass in the 
middle of Eebiuai y, and the seedlings piieked 
out in a frame to he planted outside in May, w ill 
furnisli a eioj) ))f heads in siimmei. They should 
be jilanted about 2 ft .ijiart Oi seeds ma} lie 
sow’Ti in A])nl, and the seedlings tian.spianted 
in June to yield heads in late autumn. Some of 
the best sorts are Large Eifurt, Autumn Hiant, 
Walcheitm, and Favourite. [vv. vv ] 

Caustic Alkali Washes. —The.se vushes 
.lie us(‘d to ele.in fruit tiecs and biislu‘s tiom 
moss and lichen.s, and lemove lough baik, c'^c , 
where vaiious insects, such as Woolly Aphis, 
Apple-blossom Weevil, ('odliiig Maggot, »Sic., 
hiberii.ite. Tlu'y pioduce a clean anil healtliy 
appearance in old trees. At one time they weie 
thought to have an efteet upon insect eggs, but 
such as thos(‘ of Aphis, Winter Moth, Aj)})le 
Sucker, and Lackey Moth an* not in the least 
harmeii They have, however, a cheided bene¬ 
ficial cflect on Mussel and Oyster-shell Swiles. 
One preparation is as follows.— 

Caii.stic soda (70 ])er cent) 1 lb. 

Farboiiate of pot.'ish (80 per cent) 1 ,, 

Soft soap (8 per cent potash) A ,, 

Water to make u]) lo gal. 
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Tlic iiietliocl of mixiiif' is to dissolve the ])ota.sh 
and soda in water, and tlien the soft soaj) in 
warm water; mix tlie tliree together, and tlieii 
add enough watei to make up to 10 gal 

Some authorities jirefer using only eaustie 
soda When this is done the following is the 
forniuLi -- 


(’aiistic soda (lliS jior cent) 
Water 


t> to ' 2 K lb 
10 «al 


Caustic ])otash is said to he ecpialh elTeetive 
alone when eijunalent elHUuieal (piantities an* 
used, that is, 3 pails of ])otash instead of "I of 
soda (Viustie Asasli is still fuithei imjirovi'd hv 
adding jiarafhn .lud soft soft 'I’liis is known as 
the Woliurn wash, and is made as follows - - 


Soft SOU)* 

I’arcifliii (soliii (listill.itc) 

('imstK Modu 

AVati'i 


J 11* 

:»])1 

1 ! t<. lb 


The son)) and oil aiennidc into an emulsion, and 
the sod,I IS added 

It <‘an only he usi'd as n wintei s])ia\ on doi- 
niaiit w'ood As iiiik li as double the strength 
ma\ b<“ enijjlo}e(l without iiijuix to aj)|)le, ])eai, 
{ind plum. Its eaustK (jualities ni.ike it ne< <*s- 
sai\ to weal luhhei glovi's when spiaMiig, oi 
else the hands get huint |r \ tJ 

Cautery. 1 ’he ajijilK.iliou of the hot non 
foi s(‘;iring, oi f(*i tlu' diMsioi) of tissues, is 
spoken of as the (trtiial caiitei}/ 3 ’he <‘mplo\- 
nieiit of eaustie suhstaiieos, as powerlul auds oi 
alkalis, foi the (lest ru< turn of moi hid gi’owths is 
kiiowMi as j.tot(n(ial (‘(tiitcrji Mudi us<‘ is made 
of both 111 the ])ia(ti<e of \ <‘(ei iii.ti \ suigei-\ 

I" !■! 

Cayuga Duck. In A mem a wild hla<*k 
dinks aie eomuntn, fioni whndi have been ob¬ 
tained on the one hand the snudl iUai k Hast 
Indian Duck, and on the othei the l>u(*nos 
A\ieau. The exidiMiee obtaiiiabh would sliow 
tliat black dinks aie chn>ll\ louiid iii S(»ut]i 
Ameiiea, and that tin* ('a} uga, whnh a[)peais 
to have originated fmmi tin* lake of that n.iuu* in 
TS'ew Yolk Stati*, w,is due to eios,sing the amUI 
lilac k witii ordinal \ domest ic <itc-d <luc ks Jn 
Diitain tins luec'd has ne\(‘i b**c ome po])ulai, 
and is ehit^hy kc *])1 toi exhibition pui]io,ses, in 
spite of the fact-that it lias (‘xc’cjlcmt table cjuali- 
ties Its un])opulan(y is dm* in .sonu* measuic' 
to its small si/c‘, owing tc* tin* ciossing whnh lias 
take*!! place witli the iJiack East indi.in tosc-eure 
biilli.iiit shtM‘n of plumage-, in whic-li lespect the 
last-named breed excc-ls J\lcnec*\c-r it liasdaik 
legs, and on oui m.irkets this is a c{(‘eided disad- 
\autag(‘. In Amei'iea,, the si/e of (^i\ugas is dis- 
tiuetly laigc‘i,as the (ic*ss\i\g letc'iiod to has nc*t 
takc'ii place.-, but c*vc-u thcie the- biec-d cannot 
eonipaie with othc-r lacc-s toi i.ipicl giow’th and 
flesh pro])(‘i ties, so that on the- gre-at clink faini^ 
of the Eastern Slates othe/ bi'(‘eds luv kcfit 
(see Duck IJkfk/iinci vWd Eemiing, and Pfkix 
Ducks) Amc-iic_an C^aMigas do not exceed 8 Jb. 
wdieii fully matured, and JJiitisli arc nearly Jb. 
lighter 

So fill as shape of body is eoneerned the^ 

^hyiiga eli)sel> follow's the Ajlesbiiry and Uie 


the ground, but as the legs are somewhat longer 
it IS cairied well up. In correlation with the 
size the frame is long, broad, and deep, and the 
brea.st bone is tinekly covered with meat, wliich 
IS of fine texture and white in colour. In some 
of the Eiiglisl) sjieeimens the flesh is darker, be¬ 
tokening the ciossing already referred to. The 
neck IS long and the lic'ad fine, and the wings 
large and earned close to the body. The jilumage 
IS of a inetallie black, the wings show'ing greater 
biiilianc’y than the body feathers. As statt^d 
above, brec'ders in this country have sacrificed 
si/c* in oidei to secure brightness of jiluniage, 
which IS a mistake. The ducks are fair layers. 
Sec* Ducks, liiiKEOs of. [e n] 

Ceanothus, a North American genus of 
Khamnaeea* eonipnsiug forty s})e(*K*s of shruhs 
hai’d> or half liaidy in this country. Then* blue, 
white*, or innkish ilowt*rs are attractive, and the 
a(hc*iit of a number of vei y fine liardy hybrids, 
<*btamed from C and C aziircut>^ (;er- 

tainly ]>lac*es ('eanothus among the mo.st (lesir- 
able c*f the summei - flowering shrubs The 
sj»c-ei(‘s most usually cultivatc*d in gaixlens are* 
C a)ii(‘ric<tnu.% New* Jersei 'I’c'a, 3 ft, white 
th)W<*is, C azineiti^^ natuiallA making a sti’ag- 
gling bush 10 ft high, blue ilovvcis; C. tJivari- 
• ((tiK'iy a biue-lloAV(‘ied eveigic'en spi‘eies glow¬ 
ing 10 ft c)i moic* high, and a good wall })lant; 
(' an t*\eigitM-n oi sub-eveigreen, small- 

lc‘a\(*cl, small-gioAA mg, and of stiff habit, floweis 
cleej>-blue, and ju’oilueed ('arlit'r tlian tliose of 
the pieeedmg kinds; .ind (\ vvifvhianus, an ever- 
gieen, making a I.irge bush, d’ht* blue flowers 
Hi(* vei’A abundantly ])id(luc'e(l, .lud this species 
is a geneial faActuiite, but it should have the 
piotc-etion of a an all. A sel(*etion of the hybrids 
.should iiuluch* (iloire des lManti 6 ies, (-floire de 
Vc*i sallies, and Indigo, blue, ('(ires and (Jeorge 
Simon, lose*, and Allx'Vt Pettit, lose lila( These 
aie sinall-giowmg, and aie Avell adajited for eul- 
tiNafion in bc-d.s C'e.inothuses are b(}st suit(‘d 
bi a mil loamy soil and a sunny iiosition 
3 'hey .should be* prunc*d after floweiang, (Uitling 
bac'k to Iaao (»r thu-e buds the* shoots that aie 
nc*t lecpiircd to (-xtend the giowth of the bush. 
Puttings ol half -1 ipened wood readily strike in 
hc*at [w\ w ] 

Cecidomyia brassicse (the Cabbage 
(\*eid Ol' ('iiieib*!' Midge) -The lai’A'ie of this 
small midg(‘ live in the unn])e pods of rajx^ 
(ubb.ige, v'Cc* , as many as sixty may occur in 
one pc*d d'hc* jiods swell and bui'st, ])(*ec_>me 
yc*llow', and arc* rumc-d; muc-h loss of seed is 
tlius oceasictned Thc-y are an lute and footless, 
witli a y(-lio\Aish median line*, and with an in¬ 
distinct blown anc-hoi pioeess, length, in. 
Thev ai(* found in Ma\ and June. 'NVhen 
mature, the lai'N.e fall tc* the gtoundaiid pupate; 

I in ten days the nudges s\Naim out and again 
' l.iA' c'ggs in tlie ]*ocls 'J'ht* nudge is in. long; 
head and thorax lilaek, witli grey hairs, abdomen 
pink, Avith biow'ji oi- ])lack b.inds; legs black, 
sihery b(*ncath ; an mgs iransjm ent, flesh-eoJ- 
oiir(*d at bas(*. Th(*y Avmt(*r m the pu])aiium 
stage in the sod, and some are haivested with 
tht* seed 

\\\aY nkaxvnu cn\rA av\w:v 
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where they have occurred, and beinj? careful to 
obtain clean seed. [f. v. t ] 

Cecidomyia destructor (the Hessian 
Fly)—This well-known midge is common to 
Kurope and North America. It is far more, 
destructive in the latter continent than in 



Hessian Fly {Cecidomyia deatriictor) 


1, 2, Ekr and magfrot, nut si/e uiid inagiiifle<l 
3, 4, 6, Flies, nat size and niagintled (Oiinciod ) 

Kuro])e, but nevertheless does much harm now 
and again in Britain. Jt is a native of Kurojie, 
and was imported into America by the Hessian 
troops at Long Island, and has since s])iead all 
over the American continent It attacLs wheat, 
bailey, rye, and many wild grasses, but not oats 
The adult fly is a small hairy midge, biownish in 
colour, with pinkish markings on the abdomen 



1, Bailey Stem attacked by Hessian Fly, showing stiuw 
bent down 2, ‘ Flax-seeds ’ in pnsition 3, ‘ Flux seeds ’ 
oi pufiana in ditfeient stHge.s of develojinient. nat. .si/e 
and magnified (Onneiod ) 

•n the female, much darker in the male. The 
female lays her .small ieddish-white cyliiidiical 
eggs in rows on the leaves of young wheat jilants 
in Mtiy; the small white iwifrgots crawl down 
the leafage and hury theniselvos in the leaf- I 
sheath, generally taking up their position above 
the second node from the ground. Here they 
feed upon the sap of tlie plant and turn to the 
eurious brown ‘flax-seed’ stage, in which the 


larva changes to the pupa The ‘ flax-seed’ stage 
IS a true ]>iipaiium, foimed of the laiv'al skin 
The name is given on account of its resemblance 
to a flax seed. The.se bodies are found in the 
straw, in the .stubble, and in light grain, chalf, 
and refu.se They may hatch out in September 
and give iise to a second biood, which lay their 
ova either on couch or timothy glass, and the 
maggots feed theie all the winlei and give rise 
to the May brood of flies winch attack the (“orn. 
Many, however (probably the majority), remain 
in the ‘flax-seed’ stage all the winter. Their 
pre.sence in tin* tield is vt ry marked, a crop 
attacked by the lle.ssian Fl\ lias the appeanince 
of having lieeii weathei-beaten, tlie straw bend¬ 
ing ovei just above the laivie or flax seeds, tliat 
IS, usually abov(‘ the second node; con.seipiently 
miicli lb damaged and .shrivelled or entirely 
mined In America the second brood lays its 
eggs on the young autumn-sown corn, and the 
maggots feed in the ciovvn of the jilants just 
about ground level and kill them completely. 
This may liapjien in lye with us, but the ma¬ 
jority live over the w'lnter on the giound, or in 
machine refuse^ and in w ild grasses. The Hessian 
Fly eggs and maggots are subject to tlie attack 
of numerous jiarasitic Hymenopleia (Cluilci- 
did.\‘), and it is laigely ow'ing to these that it 
i.iuses but little barm with us 

In those anvis where it is found, it is well 
to iKse only tlie stout-strawed vaiieties of corn. 
Aflei an attack the cioji should be cut high, 
and tlie stubble oi ‘ gratten ’ ]>iii nt All infested 
.SCIceilings should be liurnt, and light giain fed 
to stock [f v t] 

Cedar (('cdius) IS an intioduced evergreen 
g(‘nus of tlie Abietine.c tube of the (’oniferie 
family of g\ mnosjiei ms It has long shoots 
w'lth scatter(‘d leaves and dwarf shoots with 
tufted leaves, which aie liiH'ai and peisistent 
foi thus* to live veai.s, .ind d.ii ker and stiller 
th.in tho.se of the Ij.uch, its closest I'clative bo- 
t.inic.illy. Tlu' stem baik is lough and mudi 
tissuied, and the boughs are not ih'tinitely ar- 
i.ingcd in faksc wlioiL In f)ld age the tiiM's are 
a|»t to have a tlat-tojijied tabulated ciowii when 
glowing isolated, and jiai ticulai ly so in exjiosed 
situations. Both the male and ftuuale flowuu’s 
(vem on the same individii.il in (‘ally autumn, 
th(‘ catkins ])cing s(»litaiy and terminal on the 
dvN.tif-.sIioot sjiuis, whcic th(‘y f(U rii l-ong, oval, 
erect (‘ones attaining fiom ’J to h in. in length 
and U to 3 in. in thickness. The thin cone- 
scales, wdiicli aie longer than the brads and 
clo.sclv set, fall off (as in the Silver Fir) when 
lib(‘ialing tli(‘ tilangulaily broad-winged seeds, 
and leave, the sjiindle bare and erect. The seeds 
are about half an inch long, and take two year.s 
to ripen (exeejit in the Heodar, which iipiuis in 
thirteen months) The .seedlings have fiom ciglit 
to ten narrow' cotyledons. Highly prized where 
indigcnou.s, tlu* trees ure of no inipoz’tance for 
tiiiiliei - growing in Britain. The heaitwood 
varies from yellowish-biown to rrddLdi-hrowtif 
and IS fiagiant of an es.scntia/ oil, hut there are 
no resin ducts in healthy trees. 

j recognized andliave been introduced into Britain, 
w'here they are quite liardy; but they are by 
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ftoine lieid to be more probably (Imiatir and more rajiid growth, its more upright habit, and 
local vai leties than truly ditferent .species The.se its fewer branches, which are not pendulous like 
are the (ledar of Lebanon (('' the l)eodar j those of the Deodar. In Britain tlie still e\- 

oi Himalayan Cedai {C. AWora), and tlie At- i tienuties of the boughs generally incline .sharply 
lantic, Algeiiaii, or JMount .\tKis CVdar {C ! upw’ard.s, and the main leading-shoot remains 
Atlanfuu). I erect 

1 The Cedar of Lcf)anon^ the paient t\pe, is | All thc.se three species produce gerininable 
indigenous to Mount Lehanon, tlie Tain us and ■ seed during warm ;vears in England Seeds 
Anti-Taurus Mountains of Asia Minoi at an > sown in April with a covering of about half an 
elevation of 4()()() to ()400 ft , and to (\yprus j inch of mould come up in live or si\ wa‘eks. 
^I’he hist specimens in Scotland were ])lanted in When one year old seedlings can either be 
the Edinburgh !*hysic (birden in 1083 Its potted or transplanted till laige enough to .set 
characteristic foi m of giowtii is to throw out i out, when ol cour.se tliey do best in sheltered 
long, stiong side-hraiK lies wliicli .soon divide the j .situations The Atlas is the only kind which 
bole, unless the stem be drawn up by suinuind- ! does not stand trans})Ianting w^ell. They all do 
mg trees. But as its only ^allle in Biitain (like | bc.st on a vvell-diained, deep, and permeable .soil, 
that of the other two kinds) is foi ornament, in though the Deodar in paiticulai thrives w^ell on 
an isolated position it geneially lornis a some- j a rather limy ground Thei'e an* \arious gar- 
w'hat bent and iriegiilai st<*m and broadens out i <len Aaiietie.s (columnar, W'eeping, iSuC.), though 
into a wid(*-s})ieading law n tiee wuth a loiinded ! the <udinarv kinds are by far the most oina- 

contour and often an almo.st hat toji The fob- .‘ ^ 

age IS short(*i, but demser and d.ukei-lined than 
in the othei tw’o specie.s, and casts a deepei .sliade 
'j’lie tiee can attain a great age In IHtJO Hooker 
loiind that the ancient fori'sts of Lebanon, so 
often referred to m the Old 'JVstament, consi.sted 
only of about 400 tree.s, glowing in nine gioiips, 
vaiying fiom about 100 to ]jciha]>s iihOO \eais 
of age The hugest specimens in Bt itain aie 
))iobably, as legaids lieight, one of lOO ft by 
1‘2 ft 2 in in Bucks (estate not naim'd) re])oit(‘d 
to the Ikiaid of Agiieultiirc in 100»3, and, as 
I’cgards gii th, one measuiing 10 ft. 0 in in BMK), 
wdiK li IS glowing on the law'ii at Little Duin- 
foid (Salisbury) The most interesting giou]> 
ot Lebanon (Vihu’s is the avenue of 170 on the 
Diopmoie estate (Bucks), planted ovei ninety 
;year.s ago, and now' o\ei 70 ft high and 8 ft in 
giith. JManted at a dist.iiue of 2r) ft in tw’o 
lines 50 ft apart, their emwns now' (om[)b‘tel> 
over.shadow the roadway. 

2 . Tin* Deodor or ll^malaiiaa, Ceditr is indi¬ 
genous to Afghanistan and the wesft'in Hima¬ 
layas, w’heie it ocelli s at, from 1000 to 12,0(1(1 ft 
elevation, attains a height of u]) to ^fiO ft under 
favourable circumstance.s, and pioduces a vellow- 
ish-browri, stiongl} .scented, and \er> dui.ibh* 
timber*. It was introdm ed into J»rit.iin in 1822 
It is ('asily distingiiisbabh* fiom the (_Vd.ii of 
Lebanon by its dioojiing blanche-,,ind its bgliter- 
gieen, le.ss oi'iiamental ajipearame gem'i.illy 
While young its sh.ipe is moie ]i;\I'amidal, al¬ 
though the ti)[i .shoot IS almost .ihvays b<*nt side¬ 
wards, but in old age it also becomes I’ound in 
the to{) In 19f)3 the tabest specimen I'ejioited 
in Britain w'as 102 ft Ingh by 8 ft T) in. in giith 
(Butk.s, si\ty-three yeais old), and the thickest 
w'as 73 ft high with a girth of 10 ft. 9 in. (Kent, 

si\ty-two yeais). At l\ew' it is the fust of the x.vu.m, i ivr t. ctiK.* j 

thi*ee (Vdars to fbi.sh its new leaves in sprang, to 2 ft. high, and full of yellow jiiicc. The leaf 
about a for'tnight before tlie (_Vdar of Lebanon, has a waxy skin, and is ]}innately divided into 
wdiich precedes the Atla.s (Vdar by a few day.s. bioad rounded lobe.s. The flowers are .small 

3. The Atlantic or Atlas Cedar is indigenous and yellow, three to six together*, forming a 
to the Atlas range and the other mountains rn loose umbel at the end of a long stalk. The 
Barbary at 7000 to 9000 ft elevation, and wa.s fruit i.sajiod, H or 2 in long, nearly i^ylindi'ical, 
introduced intoBiitain in 1843. It ha.s shorT and wlien ripe opens by two valves like the 
needles like the Deodar, but the tint of its fob- .silirpia fruit of a turnip. The yellow juice, the 
age is usually darker, although it is easily dis- one-'-hambered ovary composed of two carpels, 
tinguishablc from the Cedar of Lebanon by its and the two-valved fruit suffice to distinguish 


iiieiiLiii pi. J 

Celandine, or Greater Celandine 

{C/icluionum niajus)^ is an excessively poisonous 



member* of the Bop]>\ oi*dei* (rajiaveraeca ), fi’e- 
(pieiitlv found growing on I’uhbi.sh or in hedges 
near villages and old iiiins The jilant is a ])er- 






159 


Celeriac 

it from the other plants of the Poppy family. 
The poisonous principle is contained in the yel¬ 
low juice, and although the plant is dried, none 
of the poison escapes. Animals do not readily 
eat Celandine, but horses liave sometimes been 
poisoned through jiartaking accidentalI 3 ' of this 
plant, 

A peiennial plant of the Ibilleieuj) family 
(Itanuiiculaceie) is also called C'elaiidine, 01 Ijcsser 
Celandine (Itammcidus Ficaria). This (’elandine 
has three sepals and nine yellow petals The 
leaves are very glossy and are kidn(*\-shaped, 
with lounded teeth on the maigin. 'I'he plant 
is often seen in bloom in the month of Apiil 
among grass under tiees, and is a favouiite from 
being one of the lirst wild plants to be seen in 
bloom in spring The name ‘celandine’ is fiom 
(iieek chdiclon, a swallow, and both ]>lants .iie 
also known as ‘ swallow-worts’. [a. n. m‘a ] 

Celeriac. — The Turniji-rooted or Kn<»b 
(Jelery (see tig ) is a vai lety ot the 01 diiiai y celer\ 
remarkable foi the large size of the loot, whn h 
IS swollen and turnip-like, while the leaf-stalks 
are comparatively short. It is grown chiefly 
foi flavouring, the roots being lifted and stored 
in the winter out of the leach of frost, when 
they will keep (juitc fresh for months. The 
plants are ruised from seeds undei the same 
tieafjnent as for celery, and they ai-c planted 
111 the open border early in dune The swollen 
lootstotk is best developed when the plants aie 



Celeriac—Tui mi) umtfil 01 Knob (Vlery 


set shallow, that is, with the roots only just 
buried. A few weeks befoie lifting, the wdiole 
of the root should be covered with soil, wdiich 
has the effect of blanching it. Pioperly treated, 
the roots grow to a wanght of d or 4 lb. 

fw. w.] 

Celery, a hardy European biennial (AjL)iu7n 
graveohm) frequenting marshy places in this 
country, but the wild form is considered danger¬ 
ous to eat. It IS one of the most esteemed of 
vegetables, requiring a good or highly enriched 
soil, and special methods of cultivation to attain 


— Celery 

to perfect development. It is usual to sow seeds 
in heat early in the year, but good results aie 
also obt.iinal)le from later sowings out-of-doors. 
In either case the seedlings must not be crowded; 



Celery Dwaif Solid White 


it is best to transplant them when they have 
tliiee leaves, and they must be kept steadily 
growing under eipiable conditions until they are 
finally planted out in May or later. Celery is 
usually giowui in trenches. These should be 
taken out some time before they are reipiired, 
so as to be available for planting duiing suit¬ 
able showeiy weather, and they should be on 
land wdiich was heavily manured for previous 
ciop.s. Indeed celery is w’^ell suited by lotten 
manure alone, an abundance of water being also 
a highly imjKutant particulai It is usual to 
make the tienches 18 in Avide and 9 in. to 1 ft. 
deep for the earliest crop, introducing a layer 
of manuie and lightly digging it in. Tlant in a 
single row' along the centre of the trench (5 in. 
to I ft. apait, accoiding to the size of heads 
leijuired, and watei well in Later batches are 
])lanted nearer to the suiface. Subsequent cul¬ 
tivation consists in afl’ording a liberal supply of 
water, removing sid(‘-shoots, and keeping clear 
of wced.s. Earthing-up should not be commenced 
until the plants aie nearly fully giown; it must 
alw'ays be carefully, and at fir.st it sho jld be only 
loo.sely, per formed. Late-standing crops are pro¬ 
tected from exi'cssive lain and frosts by being 
tilted at the final eaithing-up, by litter, by 
hurdles, &c., or they may biv taken up and buried 
in light soil 01 in sand in vshell.er. Celery is also 
growm upon the bed system, but this is not suit¬ 
able for early crops. The best varieties include 
Dwaif Solid White, Dixon’s Mammoth White, 
London Market Red, and Standard Bearei’ (Red). 
The seeds are used for flavouring soujis, &c., as 
is also a preparation known as celery salt. See 
also Celeriac. [w. w.] 

Celery.—Parasitic Funs:i.— 

Leaf Spot. — Small warts which break and 
cover the foliage with brown spores indicate 
Rust (Puccinia). The disease known as Early 
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Blight is first seen on the outer leaves as rounded 
gre>isli-green or brown spots; during moist 
weather the leaves rajiully turn yellow and the 
whole eiowii is attacked, becoming coated with 
an ash - grey mould foi'iiied by the conidial 
branches of a fungus {Cercospora apa). Late 
Blight apjiears as nregular spots, and the leaf 
becomes bi ittle and withei ed, the distinguishing 
featuie is the' piesen(‘(‘ on the discoloured places 
of minute dark dots embedded in the leaf, these 
are the spore-cases of ^Septoria petroseliva var. 
apit. 

Treatment —Kcsults prove that healthy foliage 
can be obtaimal by sjiraying, and that the beiie- 
lit will re])ay the exjiense if the cro)) is grown 
on a large scale Bordeaux mixture (see Kunoi- 
cioKs) IS sjirayed on the seedlings twice before 
transplanting, no furthei treatment may be 
needed, but if leaf-spotting is observed, the 
snia;ying should be resumed and repeated every 
tliree weeks Diseased tops should b(‘ burned, 
especially where celery is grown ;vear after year 
on the same land 

IIkaiit Bot —The earthing-up of celery in 
tienehes is very favourable to the g!’o\N th of 
eei’tain fungi and bacteiia winch yuoduce soft 
rot On the lust signs of this luxirt lot, the 
sini])lest pi.in is to use the healthy yilants as 
soon as yiossible aiul to burn the rest The use 
of boaids instead of earth, or glowing the celei'y 
in closely jilarited beds, has been lecommended, 
because it allows of more ventilation Heart 
rot anil late blight rna\ also cause much damage 
amongst stored celeiw unless it is suitably ven¬ 
tilated [w os] 

Celery Fly. See Acidia jiekaciuoi. 

Cellulose wuis ougmaJly only the botanical 
tei Ill ajiyilied to the matter composing the frame¬ 
work of the woody subst.inc(‘ foiruing the walls 
of the w’oodv lilues, \essels, and lells in ligneous 
yilants, which undergoes ti.insfoi m.ilion by the 
process of lignitication 'riu* (hemiial foimula 
for cellulose in its yuiie state is (and it 
is w'liite and silky, ti'ansliicent, h\grose<>pi(, and 
without taste oi smell; but it is nevei found 
piiu iiy plant, rig tr lignified ti.^ 
<‘ontaiiiiMg Jigiiin and othei substances Its 
juiiest natural foiiii is in raw cotton and tlie 
])ith of various jilants but it forms from 47 
to (iii y»er cent of the dry waxjdy siibstanee of 
oiii’ forest ti'ees, the leinaiiiing to 53 yier cent 
being lignin, which is b.iid, still, and less hygio- 
siopie for lluids than tlie elastic and yiej-me.ible 
cellulose. The seeondaiy and mercantile mean¬ 
ing of the term ‘cellulose’ is tlie eomiuei<ial 
yuoduet obt.ained by (on\eitiiu; woody tibious 
substanee meehana ally into wood pnlyi, and then 
.ilso chemie.illv extiaitiiig the c’ell substance of 
the ymly) to bu'iii maleiial foi yiapeimaking, cSlc 
r.ipi'i- IS now laigely made from tins Owing to 
the yiaiieity of our waiodlands tlici e are only lew' 
cellulose factories in Biitain, and th(*se ha\e to 
impoi t their raw' material fi om abroad Saxony 
was the biithyilaee of this industry, the fust 
w'ood-yiulyi mill biuiig skuted in 1854, and the 
hist cellulose factory in 1874, and since tlieii 
these industries have tleveloyied to an enorunous 
extent throughout Noithern Kuroyie, the LTiiited 
States, and (-anada, the countries containing the 


largest supplies of the softer kinds of woods (coni¬ 
ferous and broad-leaved) not having liard and 
heavily lignified tissue in the shajie of heartwood. 
(‘cllulose IS made from wood that is first cut by 
rotating machinery into small tliin-slieed chiyis, 
then ground down between grooved rollers, and 
boiled under high piessure along with eliemicals 
to macerate and disintegiatc it Caustic soda 
and ealeium sulyihite ai'ii the eheiiiicals used m 
what aie known as the alkali and the acid pro¬ 
cesses, while an electro-chemical yuoecss is also 
recently m use, wdierccur r-entsare yiassed through 
a solution of sodium chloride or- coiiiiiion salt to 
yiroduee a strong caustic lye and a bli'achiiig 
yiowder. The alkali (soda) yiiocess is the oldest, 
but as it is dearer than the acid yirocess and 
yields a smaller aiiiount of cellulose, though of 
finer quality, this lattei method is now jireva- 
lent. Tn it tlie inaecrat iiig yjnneiyile, ealeium 
bisulyiliite, is obtained by dissolving sulyihate 
of lime in bydi.ited sulyiliiii'ous acid, the sul- 
yihurous acid being the active agent in dissol¬ 
ving the encrusting ligneous substance wutbout 
wasting much of the lellulose itself, and the 
cellulose thus got is easier to bleach, though 
less soft and yiliable, than soda-yiiocessed cellu¬ 
lose The law i (41 ulose thus obtained is broken 
uy» and sliained in revolving di’iims, then diied 
and yiressed uiidei slow ly lotating heated cast- 
iron cyhndeis, then bleached with cliloime to 
the extent leijurrcd, all unnei'essaiy bleaching 
being a’soided as it. diminishes the stiength and 
elastieifx of tlie f(4tv fibies. The outturn in 
cellulose is aliout the same weight foi weight 
of lh(‘ raw’ mateiial used, but softwoods like 
willow’, poyilar, syuiiie, siJvi’i* hr, and siuh like 
are the easiest and eheayiest to treat, and arc 
therefore e\ei ywheie yireferied, wdieii available. 
One ton w'eiglit of di y wood gives about (5 cwt. 
oi 30 ])er cent of lellulose by the soda pi oi’oss, 
and about 10 (wvt oi 50 yiei cent by the acid 
yiioi’css, ami its \alue is fioiii about £1 lo IH 
a ton Foi eommeiiial yuiryioses cellulose is 
tiansfoimed by thi^ use of eoneenliated amis. 
Tie.ited wutli siiljilmiie acid, foi e\ampl(‘, it 
becomes ‘vegi’table yi.iicliinent’, and with mtiie 
,i<*id ‘ gun-ent t(»n‘ ((»llodium-w’()()l»Iv’e , wliile 
from gun-(otton is yiiodueed the haid and 
highly iiihamm.ible ‘ celluloid’used foi making 
billi.iid balls, (ombs, imitation ivor\, 

(J(41ulose forms the yiiiiieipai constituent of 
the ei ude iibie of b'ccbiigstulls The (-(‘ilulose 
in xoung yilaiits is moi e readily cbgesO'd than 
that in matuie yilants In tlu* latter ease it be- 
(iuiies imynegnated with lignin, cutin,<5vc , which 
y)r(»t(‘ets tli(‘ eellulose to some extent fiom the 
a( lion of the juices in tlu' alimentaiy canal of 
animals Jlnminaiits are tbe only (lass of ani¬ 
mal cayj.ible of dig(\sting cellulose to any (‘xtent. 

■ [j N 1 

Celosiaiy a genus of tiopu’al and subtioyueal 
hc*rbaeeoiiM yilaiits, tw'o of wdiich are yiopulai in 
gaidens, namely the (!o( kscomb ((’. criatata) and 
the Plume lMant((7 pifxuntddhs). Both aie iaisc*cl 
fioTi) .seeds sown in Mai'di in a w’arm lionse, the 
sei'dlings being transferri'd to small ymts and 
reyiottccl again into 6-in y>ots. They y)r(der a 
loairy, well-manured sod ’^riie (!oekscomb grow’s 
about 9 111 . high, and its llowers are arranged 
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on a fleshy, coinpresaed, uiidulatecl head, after 
the manner of a cauliflower, hut with tlie appear¬ 
ance of the rose-comb of a fowl. They are col¬ 
oured crimson, scarlet, or yellow. By growing 
the plants in a frame on a liot-bed and keeping 
them close to the glass they form heads nearly 
a foot across. C. pijramidaha is used both as 
a decorative plant for tin* conservatory and for 
summer bedding; it ])ioduees plumose spikes 
2 ft. high of white, yellow, or crimson flowers. 
Both species are n.itives of India [w. w ] 

Cement. —The only article of this kind that 
is of any consequence in estat(‘ and bum attaiis 
is Portland cement tlndm the head of Con- 
CUETK the importame of this substance in liuild- 
ing ojicrations at the faim is pointed out. A 
generation ago Portland cement was not much 
known in country woik. Bonian eenient was 
occasionally used in this coniH'ctioii- It pos¬ 
sesses most of the useful qualities of Portland 
cement, but in modifled form Both are allied 
to common building lime' lime mortar They, 
however, jjo.ssess the jiiopiuty of‘setting’ flrnily 
undei water. The other has not this jiropeity 
lindei’ any conditions it takes long t(» become 
haid. But the two cements ‘set’ quickly whethei 
deal of water or undei’ it. Theie .11 e kinds of 
lime, how’evei, that have moie or less of this 
projierty of hardening under watei. The.se are 
know^ii as hydiaulic lime.s, and pievious to the 
intiodiiction of Portland cement, they were u.sed 
in dock building. Their diflcKMice from oidinaiy 
liiiK’s in tlii.s lespect is due to the piesence of a 
certain jiroportion of ela}ey matter in tlie lime¬ 
stone out of which they are pn'pai ed Oidinary 
lime IS piepared from almo.st pure limestone— 
puie caibonate of lime The cements icfcired 
to were first [irepaied from natural deposits con¬ 
taining the proportions c>f cl.i^ey and siliceous 
mattei s to carbonate of lime that go to coii.stitute 
a subst.ince capable of yndding cement—Koman 
cement from some of the volcanic chqiosits found 
in Italy, Portland cement fiom .some deposits 111 
the Portland beds of the Oolitic rocks; coii.se- 
quently their use was limited Once, how'ever, 
it became practicable to nianufacture tliem arti¬ 
ficially, tlie application to general jmrjioses of 
the moie gonmally useful cement spiead rapidly. 
There must be an ininien.se ipiantity of Portland 
cement manufactured nowadays In all kinds of 
work on whicli water comes in any way to bear, 
Portland cement is of eminent value whetlier as 
regards sea or river. In harbours and docks, 
piers and breakwaters, iiver emb.inkments and 
wens or bai’rages, and for tanks it is the handiest 
c^f materials; and it is jierinanent to a gieat 
degree. It is usual when ]>ig jobs aie 111 hand 
to stipulate that the cement to be used must 
stand a certain degree of pressure. Handy in¬ 
struments are forthcoming for this purpose. One 
IS apt to overlook this jirecaution in ordinary 
estate work, taking it for granted that so long 
as a good brand of- oenicnt is being made use of 
all is well. It is worth while, however, to put 
the matter to test occasionally. [r h.j 

Cemlostoma laburnella (Laburnum 
Blister Moth).—This small moth in its larval 
stage causes the round blisters on the laburnum 
leaves. The moth is only ^ in. across the wings, 
VOL. Ill 


which are wdiite with yellow marks near apex 
of fore wings, and a dull ])urple-brown spot 
w'lth dark radiating lines on the fi inge; head 
and thorax white; abdomen giey. It appears 
111 May and again in July and August in two 
broods. Bggs aie laid on the under side of the 
leaves, and the larvcc boie into the leaver, 
foi miiig fiist a small tunnel, then a lound 
blrster with ciescentu lings of claik excre¬ 
ment. When mature the lai v;e are 4 in. long 
and pale-greenish; th(*y spin a whitt; cocoon 
attached to tlie h’a\cs in summer, tho.se of the 
.se< Olid 1 ) 100(1 amongst debi is under the trees 
and in bark devices All debus should be 
removed and burnt in wnnter, and the tiees 
sprayed with caustic w’ash. (’austic wa.sh for 
tins j)urpose may be made by’^ dis.solving lb. 
of caustic soda (!)8 j)er cent) m 10 gal. of water. 

[f. v t.] 

Cemiostoma scitella (Pear and Apple 
Leaf Blister Moth).—The larva- of this moth 
})H)ducc the loiind blistei-like spots on the 
u])pci‘ side of ap]ile and peai leaves, often J in. 
ati o.s.s, and usually showing i oncentric dai k 1 mgs 
(d ‘fiass’. They are freiquently so abundant on 
pear as to destioy all the foliage. The moth 
appeals in Ajiiil and May, and again in »lune 
andJuly ; its wingexpan.se is | in.; colour leaden- 
giey, the tip of tlie fore wings brown with tw’o 
white maiks separat(‘d by a cojipery band, and 
beneath these a black spot witli violet jnqul, the 
fiinge is dingy-wliit(‘ with foiii radiating black 
lines at thea|)ex, hind wings h^aden-gi’cy, with 
j,ile-giey cilia. The eggs are laid beneatli the 
eaves. The lai\a found in the blister is at 
hist pale, then b<‘(omes green, with brown 
head, six biowui true legs and pale suckei feet, 
on s(‘gments 3 to (> are blunt lateial processes. 
Wlieii matine they are | in long; they then 
leave the blisters and spin a eoeooii of white 
silk either amongst lea\es on the giound or 111 
till- soil. They leiiiam 111 this stage all the 
wuiitei. Othei food plants aie Hawthorn and 
Mountain Ash. 

Attacked trees sliould have all ruhbi.sli cleared 
fioiii beneatli them 111 wiiitei and tlie soil deejily 
dug 01 lemoved Aisenate of lead spiay has 
been found efle^-tual if used wdien the moths 
are flist st-en, so as to poi.soii the larvie as they 
eat into tlie leaves It is best to use the ai .senate 
m the loiiii of a pa.ste (Swnft’s pa.su*) ISmall 
trees should have the blisteied leaves hand- 
])ickt*(l before the larvic escape. [f v t ] 

Centaurea. —Tlii.s is a genus of composite 
plants which includes two well-known weeds, 
namely Hai’dheacl 01 Knapweed \Ce)itaurea 
jn(/ra\ a purple-llowei’ed peieniiial 111 pastures, 
and Ckiriitlower {Centaurea Cpanus\ a blue- 
llowered annual or biennial in corn. In tlie 
Centaurea genus all the flowers are tubular, 
as in Hustles, but the involucre leaves rouncl 
the liead are dry scales destitute of spines; tlie 
leaves also arc destitute of spines. Yarious 
show'y members of the genus are cultivated in 
gardens. [a. n. m‘a.] 

Centipedes. See Myriapc'da. 

CentranthuSf a genus of ornamental 
herbaceous annuals and perennials, several of 
the species being valuable garden plants well 

41 
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adapted for rockwork. Of these the most 
popular are C. macrosiphov^ an annual from 
Spain witli pretty lose-eoloured lloweT-s, and 
C. ruher^ the lied Valerian, a perennial and a 
very old favourite which has become naturalized 
in clialky districts Its white- and purple- 
howered varieties should also be grown. 

[w. w.] 

Cephalotaxus, a genus of small yew- 
hke conifeis, nativ(‘s of Ohina and Japan The 
leaves are linear, two-rowed, sharply ]>ointed; 
flowers dueciouK and liorne in clusters, fruits 
])lum-likc The best-known species aie C. dru~ 
pavm^ C. Fortuuci, and C pedanrufata (bush- 
hke in habit) 1'he variety fastijjmta of tlie 
last named is of upriglit habit, and somewhat 
resembles an lush yew. They are quite haidy, 
and will succeed in any vsoil ITojiagation is 
usually effected by cuttings, these being instuded 
under lights in August or Soptemhci in sandy 
soil. [w w I 

Cephus pye^mseus (the (^m-n Sawlly) 
IS often not uncommon in our cornfields, and 



The Corn .Sawfly (Crphits ]nf(jm(rub) 


1, Female fly, 2, natuuil si/e of female, .1, maggot in ease, 
4, maggot; &, same maginfh d, 0, parasitK. itlnieuinon {t*achy- 
merxis calcitrafor), 7, natural sizr of iclnieiimoii 

abounds on unihelliferous flowers, and tlie long 
grass which springs up on tlic suriounding 
banks in Jiim* and eaily in July Tlie fem.iles, 
which are most abundant, lay tlieir eggs in the 
stems of wheat and lye, eith(;r lielow the fiist 
joint or just under tlie ear. The maggot h.itehes 
in about ten days; it is white and fleshy with 
a horny head, and unlike most sawfly laiv.e has 
no legs. Wlien mature it reaches about i in. 
The young maggot consumes the inside of the 
straw, ascending and sometimes iierfointiiig all 
the knots before it is full giowii, wfien it de¬ 
scends to the base of the straw and cuts it down 
nearly level with tlie ground at haivest time. 
It immediately encloses itself in a transjiarent 
cocoon within tlie stump of straw, a little below 
the surface, and closes its cell with excrement 
and bits of food. Thei e it rests secure through 
the winter, and in March it changes to a pujia, 


and is transformed to a sawfly, occasionally as 
early as April, usually in June. The flies are 
.shining black, with yellow on tlie neck and at 
the base of the abdomen, aci'oss which arc two 
yellow rings and a spot, in the male; the tip is 
also yellow, as well as tlie mouth, hips, inside 
of thighs, slianks, and feet, inside of hinder 
shanks and feet brown. Female larger; two 
antenme shoiter and stoiitei*, four wings smoky; 
face black, abdomen compressed, with a short 
black ovi^iositor .it the ajiex ; hips and thighs 
black, tips of tlie lattei yellow. 

Infested stalks may at onee be known by the 
thin while ears, with but few perfect grams. 
Jjater, the attack is easily identified by the 
f.illen straws, s(‘veii‘d by the larva*. 

A ])ara.sitii lehneiimon, called l^achjpucrus 
calntrator, infests the laiva* of the (V])iius 

Treatment consists in destioying the larvie 
l)\ .seaiifMiig tlie stubble, hai rowing it logetlier 
and burning [j. i*.] [f v t ) 

Cera.8tium. Tin* botanical gmus to winch 
the C’liu kweeds belong ISee ('iliCK'w iM-.os 
Cerceris arenaria is a sand wasji, which 
eajituies the weevils that fe(‘d upon the ])ea and 
bean (‘lojis and fiuit trees and bushes, i^e , and 
billies tlieni m the nests she foinis so as to sup- 
])ort her l.ii \ .e Freshl\ (*meiged w ccmIs aie 
chosen, and these* the larxal CVreeris can easily 
make use of for food, sucking th<*ir bo(l\ juues 
from between the sc'gmc'nts Tht\se bc*iic‘fieial 
ins(*cts are very fond of diy, sandy soils e\pos«*d 
to the noonday sun, and elioose lianks ancl pits 
to foiiji tlic'ir tulml.ii nc*sts. ^J’heinsec't is handed 
black <ind \ el low', the segments of tlie ahdonu‘n 
being eonsti ictc*d. It rt'.iehes 9 in in length 
[j (■] [i.vt] 

Cereals. — rhe term ‘eei'cal’ is ap})li(*d to 
a nuiidier of species of grass wliic.h aic* giown 
m.iinly lor thc'ii fruits oi ‘grams’ The chief 
lepic'sentatues aie wheat, baric*}, oats, and ise, 
(•ultn.itc‘d m more tem)>c*)atc‘ legions, and i lec*, 
maize, duiia, and milled, ada])tc*(l to waiiin*!' 
elmia.tes ddu* line liuit of tlie erreals is a eai}- 
opsis oi niitlike stiuetiiie, containing an embi \o 
and a store* of food for it —the endosperm—wliu h 
consists laigc*l\ of staich (.M to 70 ]>ei cent ) and 
])i*ott‘ids (7 to 13 pi*i c'c'iit) In some sjiecii-s, .is 
111 whc'at and lye, the c-omniercial ‘gr.ims’ arc* 
naked caryopscs, in others, siic*h as oats and 
barley, tlie\ are caiyopses moie or less closely 
mve^sted by glumes oi cliatly .scales. llefoie 
germination of the gr.tm l.ikes jilaee after sow¬ 
ing, it ah.soibs about half its weight of water. 
The hc.st t(*niperatiJK* for growTli of the .seed¬ 
ling IS about ('. for wh(*at, rye, and o.its, 
about HO'" (J for harlc*y, and 32 *^' to 35 " for iiiai/c* 
and otliei cereals of w'arni c*liniates Below 
2 ’ oi 3 '^ C. the lirst-menlionod kinds do not 
germinate; maize need.s .a temperature of about 
8 ' to 10^ C. InJore it will glow. The roots of 
cereals aie thin and fibrous, like tho.se of ordi¬ 
nary gras.ses. The first, which emerge from the 
embryo wuthin the seed, live a short time only, 
but are .succeeded by otlieis winch arise from 
the lowei nodes of the stem.s. The main stem 
bears hud.s only in the axils of those leaves 
whicli are just below the surface of the soil. 
Fioin the buds blanches arise, and these may 
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brancli a^ain more or less extensively. This 
peculiar habit of producing branclu^s from parts 
of the stem situated just within the soil is 
known as ‘tillering’, and is common to all 
cereals and grasses. "I’he number of ‘tillers’ 
which may originate in this way from the em¬ 
bryo of a single seed varies with the kind of 
cereal and also with the treatment it reeiuves. 

Wheat and b.iiley ‘tiller’ moie than oats; 
even varieties of the same species dillei in this 
respect. Light, thin-sowing, deep cultivation 
and heavy manuring of the sod, as w’^ell as early 
sowing, promote ‘tillering’, (leiierally not more 
than about five or six ear-bcaiing stems aiise 
from a single grain, but the niinilKUs may be 
a hundred or moie under ceitain favourable 
conditions of soil and cultivation 

The elongation of the intei nodes of the stems 
and the ])ushing forward of the growing ear 
out of the enclosing leaf-sheath is known as 
‘shooting’ of the rro]) Soon aftei this occurs, 
gram cro])s often beionie ‘lodged’ <u* ‘laid’, 
especially if lieavy lain or strong winds pre¬ 
vail The straw or stems of laid jilants have 
in the parts iieai the ground internodes and cell 
w’alls which arc longer and thinner than usual. 
The special cause of these abiioimal featuies, 
whieli lesult iii basal weakness of st<*ni, is 
absence of adeipiate liglit to the young plants, 
a eondition encouraged by tliu k seeding, and use 
of huge doses of nitiogeiious iminuies 

The floweis of the coiumon (ereals—wheat, 
rye, barley, and oats—aie enclosed between 
two clially glumes. Wiien the doweling stage 
arrives, the glumes sejiaiate from eath othm* 
and then i lose, the time oci upied in the jiioeess 
being about tinee-(ju.iitels of an hour billing 
this short period tin* likinuMils lengthen, and 
the antheis opmi and shed their pollen, most 
of which IS left in thi' tlow^u, so th.it' self- 
teitili/ation geneially takes plaie The flowers 
ol w'lieat o}K*n niostl\ in the eai b morning. 
Although n.itiiial cioss-fertili/ation is possible 
111 cereals whkh op(*ii their floweis in this 
ni.inner, few (losses have be<‘n met wuth in 
nature excejit in oats and i\('. In some vane 
ties of barley the flow'eis rievei open, so that 
ero.s.sing is impossible m tlie.se eases Soon .ifter 
the pollination of the floweis, feitilization foJ 
low\s, the ovum de\el(>ps into the embrj^o, and 
the (uidospeim tissue Ix^gins to form. The 
lattci becomes gr.idualh filled with starch and 
])i ot(‘id grains, as well .as other substances needed 
lor the lutuie nutiition iif the embryo when 
gennmation occurs [j r] 

Cesspool, a cistern or cat( h b.isin foi 
colhs-iing and retaining li(piid manure 

Cestodes, or Ccstoidea. (Tapeworms) 

' 'riu'se are w’orms l)eloiigiiig to the Flatwoini 
series, and j(*eeive their name fnmi the fact that 
the inajoiity aie, in the adult condition, of a 
fl.ittened Imndlike shape, and scunetmies of \ciy 
nmsiderable length. Tliey are internal para¬ 
sites of animals, and have tw’o definite st.iges in 
their life-history, each of wdiich involves a sepa¬ 
rate host. The (.‘haractenstic tapew'orm stage 
oecuis in the intestine of vertebrate animals. 
It is of a dead-white colour; at tin* anterior or 
head end there are organs of fixation, minute 


hooks or suckerlike slits, or sometimes both, by 
means of wliicb these parasites maintain tlieir 
hold upon the ho.st. Behind this there is very 
generally a short part termed the neck, a region 
where growTh in length of the tapeworm takes 
place. The rest of the worm consists of a senes 
of segments, which may be very numerous, the 
oldest, ^ c. the ripest, of winch are farthest from 
the head Thes(‘ segments arc piactically re- 
iroductive buds; each contains a set of complex 
ierniaphrodite sexual organs producing vei-y 
large iiunibeis of eggs Tapeworms have no 
.ilinientary canal; feeding is eflected over the 
whole surface of the body by absorption of the 
juices amongst which they live The asexual 
or cystic stage (see C’ysticerous, Cienuiujs, 
KoniNoeoix’L's), which arises from the develop- 
iiKMit of the fertilized egg of the adult, oeeurs 
' most eoriinionly in the flesh or eonnective ti.ssue 
; ol heibivoroLis ;iniiii.ils Jt reaches this situa- 
' tion through the egg having been swallow’ed 
amongst lood. The young embryo developed 
1 thciefiom bores through the w^all of the ali- 
' mentary ean.il and is earned in the blood¬ 
stream to the tis.sues, or else actively works its 
! way thereto The subsequent development into 
tin* tapeworm stage takes place' only when the 
j infexted tissue, swallowed as food, arrives in the 
I alimentary canal of the next host, 'lapewonns 
I aie abundantly ie})resented by numerous faini- 
j lu's amongst all classes of vertebrates, the most 
iniporl.int of which ar e the Tieniada* and Bothrio- 
j ((‘pliaiida* infesting mammals and birds See 
* Tj4-MA [j 11 ] 

, Cetonia aurita ((lieen Rosechafei) is a 
j sjilendid beetle', w hich lives upon various flowers, 



Urcen lU)btjch.ifi r (Cc'^tmia anrita) 


1, nu* beetle, 2, the larva; 3, pupal case, 4, pupa 

and sonuTimes is stx'n in multitude's flying .about 
ami stalling upon the blossoms of turnips left 
f<»i set'ei, the petals and anthers of wdiieh it coii- 
sunu's, and rendi'is the pods abortive, it is also 
destructive te) reiscs, beans, currants, apples, and 
the sti.iwberry. It is generally distributed over 
the semth midlands of England, but becomes 
r.irei in the north 

C. aurita is polished and green, w ith a metal¬ 
lic geilden tinge. It appears in May and em 
through June. The eggs are laid in the earth, 
where the larva lives, and does great mischief 
in nursery giouiids by feeding upon the l oots of 
roses, vines, &c. The larva is fleshy like that of 
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the Cockchafer, but may be tohl by having a 
deep reddish-brown spot on eacli side of the lirst 
sofjment, and the le^s are also longer It takes 
from two to threes years for tlie larva to reach 
maturity, wlien it measiii’es li in. To undergo 
its transfoi mations it constructs an oval earthen 
case in the ground, which is lough outside, and 
ill this cell it clianges to an ochreous pupa Pu¬ 
pation takes ]}lace in summer Tlu* pujia is of 
an ochre colour. The beetles may be collected 
by jarring, and the white grubs by placing 
jiieces of rotting turf under the soil. Tiie grubs 
also occur in heaps of leaf mould in cucuml>er 
beds and in decaying wood. Any .seen in the 
two former when moved should be collected 
and destioyed, and all rotting wood and old 
tree stumps should be burnt in winter. i 

|J. c] 1|. V T-l I 
Ceutorrhynchus assimilis (Turnip- , 
seed Weevil) inhabits the flowers of the turnip 
ami eabbage, and bores a hole in the incipient 
pods to lay its eggs in them The maggots ai-e 
found doing niiieh miscliief by feeding on the 
seeds When they aie full grown, they gnaw 
a hole in the pod, and, falling to the ground, 
bury themselves to eoiistiiu-t cells in the earth, 
in which they change to ocliieous pupa* with 
black eyes, and from tliese weevils issue. They 
arc of a slate-black, clothed all over with vei \ 
short white hairs, tlie proboscis is long and 
cuived, the antcnnie are slemh'r and elbowed , 
there is a tubeicle on each side t>f the tnink, 
and a grey channel down the back, a t-o(»th 



Turnii»-8t‘ed Wi-cvil {Ceuturrhi/nchm asifimilu) 


1, The vrepvil, natural si/t*, ‘2, tin* niafuiitl***!. 3. 

nianK^t, natural bi/e, 4, inaKK'>t, niajimlUHl, .'i, hole Kii.iwetl 
in poll of turnip, 0, pupal inie, 7, pupa S, pujm, niagnilled 

under tlie hinder thighs, and the >Mng cases 
conceiil a pair of anifilc wings 

C contractus (the Charlock AVccvil) is a miicli 
smaller species, which is bred fi om flu* loot 
knobs of the chailock ari'enst.s\ and 

powerfully assists in inj'uiing tlie young turni]) 
crops by puncturing the leaves with its ro.s- 
truin. It is from | to 1 lim* in lengtli, blai-k 
wuth a coppery tinge ; the wing tascs aie oft«‘n 
green oi blue, with puiictunsl fuirow.s, and 
lines of niinuto liairs between them. 

Ceutorrhynchus sulcicollis (the Tur¬ 
nip-gall Weevil) causes the lumps upon turnips 
and swedes, and also cabbage It dcfio.sits its 
eggs in the rind, whieli hatcli beneath it and 
become maggots, forming galls which increase 
in size until the larvie are full-fed, when they 


eat tlieii* way out, to undergo their transforma¬ 
tions in the earth. In the spring the beetles 
liatch irregularly. Mumbers also occur iii early 
summer. From midsummer to September tlie 
life-cycle takes about fifty days, in spring sixty. 
The late broods remain in the larval sta^i^ into 
the wiiitei-, and even through it The beetles 
are very similar to C. assivntis, but are shining 
black, thickly punctured, with a visible channel 
down the trunk ; theie are deep furrows on the 



'ruimp ^all Weevil {Ceutorrhynchus kuUuoUih) 


l,C!.ill formed by the weevil, 2, niaRKote in Kali, 3. niaKKot, 
iiiaKiidled, 4, fi, K‘»11‘' from whieh larva* have eaten fheit way 
out, (>, Uie weevil, natural sue, 7, weevil, iiiaKinlled, s, thiKh 
of tlie weevil 

elytra, with v(*iy short hairs between tliem, and 
aU the thighs have a tooth beneath Tlie nnig- 
got IS peaily white, footless, and (*ui\cd, and 
w’ltli .1 brown h(*ad wdien full giow'ii, and still 
lying in the nodulai gall it rneasuics | in The 
length ol life of tlie maggot is ver\ vai labli*, it 
may be foiii oi fouite(*n W’e(*ks Jjand sliould 
be deeply pl()Ugh(*(l aftei an attai'k and well 
ioll(‘d, and no < lop Ihiblo to attack grown n(*xt 
season. Diessing with gas lime does good, (‘spi*- 
cbilly aftei <*abbag<* All stumps ol the lattei 
should be burnt, and th(* young plant diblilod 
in with some soot and lime. 'J'lu* m.iiii tiling 
to aim at is to iced oil .ill diseased loots, deep 
ploughing, and thi* a\oi(laiiee of a siuceeding 
Clop lialile to attai k. The rook feeds upon tlie 
maggots ill the galls I j. c j 

[f. V. t] 

Chaff IS a term often used very loosely, and 
applied to any di v, sc.ily l(*aves coniu'cteil with 
flowers or fruit Thus among Caunjiosite jjl.ints 
we find in a thistle head many dry scales placed 
between the flowers, and these aie called chaff; 
the same thing occuis in Long-looted Cat’s Ear 
(liypocluciis) and in ('hamomih* (Anthemis) In 
such cases the apjirojulate botanical term for 
( hatfy scales between the llowers is Tloial biacts’, 
although other .sjx'cial names are often used. 
Ag;mi, in grasses, wdieie the flowers are ai i.ingeiI 
in spikelets the term ‘chaff’ is applied to the pair 
of outer scales of the spikelet, which havi* no 
flow CIS in their axils, while the t(*rm ‘husk’ is 
usually confined to the pair of dry scales which 
enclose tlie gram fiuit. The botanical name for 
(*.ach chaff' scale or bari*en .s(*ale is (/lumc, and 
foi '“ach valve of the husk round the fruit, pale 
111 sedges, the term ‘cliall’ may be applied to tlie 
protecting scale* for tlie male flower, Imt tlie 
usual designation is ‘glume’ In tlie genus of 
sedges called ('arex two scales have to be dealt 
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by one ordinary steam engine are commonly 
performed. There is great saving in this, as 
the .straw falls from the shakers on to the chaff- 
cutter platform, and can bo fed into the feed 
box by a mechanical feeder without further 
handling; the risk of injury from w^ct, and the 
probability of twisted straw through stacking 
being avoided. Those who arc accustomed to 
work these larger machines find it difficult to 
realize why others use smaller machines. There 
IS, of course, the greater initial expense; but 
where there is a considerable (quantity of chaff 
recpiired for feeding, there is undoubtedly 
economy in using the larger machines. All large 
machines are provided with means to convey 
the straw in the feed box to the knives, and the 
larger machines have an endless webbing run¬ 



Chaff Cuttci (Ilainsoii, M'fircufir, & Oo , Ltd ) 


with—an outer flat scale which is barren, and an 
inner tubular scale which encloses the fruit. 
The outer barren scale may be called ‘chaff’, and 
the inner tube round the fruit ‘husk’. In bo¬ 
tanical works the barren scale is often called 
glume^ and the inner tube round the fruit jom- 
(jifnium. It thus appears tliat much confusion 
prevails in the use of the terms ‘cliaft*’, ‘bract’, 
‘glume’, and ‘ ])ale’. [a. n. m‘a ] 

The chaff of the cereal grains, consisting of the 
highly lignified and siliceous outer coverings of 
the grain whi(*h are detached and sejiaratcd from 
it in the operation of threshing, is used in the 
pr(‘p<iration of mashes and for other purjioses. 
It may also contain small corns and a])preciable 
quantities of fonugn matters, such as dirt, weed- 
seed.s, spores of rust and othei fungi, and niu.st 
hence be used with caution for 
f(‘eding purpose.s. (’hafl has 
much the same composition as 
the coiTC.sponding straw, but is 
as a rule slightly richer in ]iro- 
tein, a]ipreciably poorer in crude 
lihie, and hence rather moie 
easily dige.sted than the straw. 

Ohafl'inav b<‘used .is a ]iartial 
sulistitute for straw' in rations 
foi cattle, jiroMiied it be not un¬ 
duly contaniinat(‘d with foieigii 
mattcr.s. If badly infected w'lth 
disease spores it should be 
scaUIed or steamed befoie use, 
in Older th.it they may not p.iss 
undestroyed into the iiianuie, 
and thus rc-infect the soil 
Oat chaff is the most nutri¬ 
tious, })ut is often not much 
relished by cattle. Ikiiley chat! 
is relished by cattle of all ages, 
but owing to the roughness of 
the awns there may be consider¬ 
able risk of inflamniation of the 
w'alls of the mouth, throat, and 
stomach. Whe.it chaff is little 
relished by any stock. Both 
bailey and wheat chaff heat 
rapidly on stoiage, and hence cannot be kept 
foi long periods [c. c ] 

Chaff Cutters. —Chaff cutters now' used 
are almost universally of the type in wdiich there 
is a wheel with radial arms forming the spokes 
and c.'irrying cuived blades or knnes, set, cx- 
cejjt w'here there is only one blade, in such a 
w.iy that the cutting is continuous and even as 
tlie wheel revohes The cutting is effected as 
the knives pa.ss by the face of the feed liox, and 
they are so set as to run flush w'lth the knife 
box The ca})acit> of modern machines is regu¬ 
lated by the wddth and de])th of the mouth and 
the rate of feeding. Small hand-power machines 
with two knives, and mouth x in, suit- 
abi(^ for a small stable, wull cut some cw'ts. an 
hour; while a ste.ain-pow'er six-kiiife machine, 
with 16 j-in. mouth, will cut up to 3 tons per 
liour. A five- or six-knife machine is cajiable of 
chaffing the straw into half-inch lengths as fast 
as it falls direct from an ordinary threshing 
machine ; and over a large portion of the coun¬ 
try the two operations of threshing and chaffing 


ning along the bottom of the box, and frequently 
a .shoiter one above neaiei to the knives, while 
two sets of rollers compress and draw' in the 
straw ; to ensure a solid block of straw as it 
m<‘e,ts the knives, the upper part of the mouth 
IS made .self-acting, pressure being applied by 
a w'cighted lever; in the event of too heavy a 
feed, or the iiitioductioii of dangeious hard sub- 
stance.s, a .s;ifety pin breaking w'lien the load is 
too hea\y stojis the feed. By a nece.s.sary Act 
of Pailiament tlie feeding mu.st be mechanically 
performed in such a manner that the arm of the 
feeder cannot be brought into dangerous prox¬ 
imity to the knives. Kiddles of various gauges 
take off coar.se materjals and sift out heavy dirt, 
and many machines are fitted with blasts or 
aspirators to clear out dust, .so that a perfectly 
clean chaff is made. The chaff is conveniently 
bagged by biung carried up by elevator to a 
suitable height for the sacks to be suspended 
to receive it; or tube elevators provided with 
a strong blast will deliver it into barns or 
lofts. No type of chaff cutter other than the 
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radial wheel knife is so profitable to use; and 
the smaller sizes arc very valuable in circum¬ 
stances suitable to their use, or where the power 
is insufficient to drive the larger Some of 
medium size are fitted with effective means for 
cleaning and bagging the chaff, but the smaller 
are generally not fitted with attacliments other 
than the knives. See next art [w. j m.] 

Chaff-cutting Machines Act.— By 
the ('haff-cutting Machines (Accidents) Act, 
1897, it is provided that every chatf-cutting 
machine worked by motive petwer, other than 
manual labour, shall so far as leasonably prac¬ 
ticable be fitted with a conti ivance to prevent 
the hand or arm of the person feeding the ma¬ 
chine from being diawn between the rollers to 
the knives The flywheel and knives must be 
kej)t sufficiently fenced during the working 
Anyone contravening the provisions of the At‘t 
is luible to a penalty not exceeding X'r>, and in 
the prosecution of the ownei of the machine, or 
th(‘ ])erson for whose bemdit it is used, if it is 
shown that the machine did not com])lv with 
the re(|UiremcntH of the Act, such person shall 
b(‘ deemed to have permitted the s<ime unh'ss 
lie satisfy the (-oiirt he took all i(*asonable pre¬ 
caution to comply with the 7V(| in remen ts of the 
Act Any constable .iiting on the instruetions 
of an inspector may entei premises to ins])ect 
a ma-ehine [n n ] 

Chaff Fan, Chaff Basket. -The diaff 
fan IS a eonvenieiit nveptat le for holding and 
c.iiiMiig chaff. Jt IS sh.iped like the halt of a 
muss(*l shell, and is (Constructed of finely split 
earn' or willow W'aiids w'oi k(‘d on to a light basket 
frame; it is ma,d(' to hold tJ oi 8 bus It is 
carried on oin* shoulder, the dcc'pei (‘iid against 
the head, wdiile the aim e\tend(*d in a line wnth 
the body balances it See I>askets 

fw 1 mT 

Chaffinch {Frinjplhi Cfrh>hs, T^)--This fa¬ 
miliar finch IS easily reeognizi'd by its ieddish- j 
brown bieast, whitt' tail feathers, and tin' mix¬ 
ture of black, whit(', and yi'llow in ils wings 
Towards the end of Ajiiil its beautiful (up- 
sha])ed nest of moss and feathers is built a few 
feet from the giouiid in the loik of .i ti<‘(‘, oi 
sometimes among ivy. The eggs an' usually 
five in nunibei, and arc greenish in coloui wuth 
purple blotches The bird feeds on the ground 
in fields and gardens, doing mischief by ilevour- 
ing sowMi seeds, paiticularly those of oily natun.', 
and destroying seedlings, cruciferous ones being 
preferied. In spiing, on the otliei hand, it 
dev(mrs many injurious insects, with wdiich its 
young are fed, eater]iillars being mostly chosen 
for tills purpose. Flocks of chaffinches haunt 
the fields during the autumn and destroy many 
weed-seeds, (iood and evil arv oilrciod in about 
equal proportions, and the most that should be 
done is to keep down undue numliers. 

[j. K. A. D ] 

Chain, a measure used in surveying. The 
chain itself consists of a bundled links, made of 
strong steel wire, and furnished with a haiulle 
at each end. Two chains are commoniy em¬ 
ployed— (iunter's Cfianp which is GO ft. lon^^ 

each link this being 7'92 in. in length, and the 

IbtTrtclveti r\>ot C'/iatii, vu 'wbicb \a 1 tl. j 


long. The former is nearly always used in land 
measurement, while tlie latter is more freipicntly 
employed by lailway engineers. See akso Sur¬ 
veying. 

Chain Harrows. See Harrows. 

Chalcididse, a family of minute parasitic 
llymeiioptera, the majority of which lay their 
eggs in tlie eggs and larva' of other insects. Many 
aie singular in form and hiilliantly metallic. 
All groups of insects seem subject to their 
attack. [f. V. T ] 

Chalder, a Scotch dry measure formerly 
employed in weighing grain. Jt eontaiiH'd IG 
bolls, OI 96 imperial bus., and is still used in 
fixing the .stipends of ministei's of the Clnirch 
of Scotland See also Tkinds. 

Chalk, Chalkin£^. —Ihire chalk is of tlie 
.sjime eheniieal eonqiosition as pme limestone, 
iioth are forms of carbonate of lime (CatHlj), 
and difh'r only in ph>sieal properties, limestone 
being bard and eompai't, while chalk is lortsi' in 
texture, and is rapidly weatliered into a jiow'dor 
when spiead on the soil The application of chalk 
to land is a iiK'tliod of land impiovemeiit piae- 
tis('d in the south of Fngland .iiid on the Con¬ 
tinent The tbalk is either dug up from the sub¬ 
soil or bi((light fiom a distance, and is usually 
applied lat(' in autumn in time to let it be aited 
upon l>y tbe w'int('r hosts 'Plie clialk is spri'ad 
on th(‘ land, without ani pie\ ions prejiaiation, 
the largi'i lumps not even being bioken, as tlie 
action of w'c.itlienng and baiiow’iiig in .sjuiiig 
r('dne(‘ it to a sntheient stab* of fineness The 
(ju.intit V ajiplied vai u's fioni 8 to 90 tons ])ei .ici e, 
.iceording to tin* demand lor lime by the soil, 
and even largei diessings are a])])lied to stiff 
(lav soils Tlu' follovMiig are the eliu'f advan- 
t.ag(‘s of ajiplving (balk to soils (1) Jt aiiK'lio- 
rates tlie jihysical tliaraeter of botli light and 
lieavy soils; (2) it siqqilies a neei'ssarv plant 
food, (9) It eoiK'ets any aeiil t('ndene> in tbe 
soil and jnomotc's niti ilieation. See ait. Cal- 
ciTM (’ovirorNus ox Soin, and 

[r 11 l] 

Chamois. —This ammal is known scu'iitifi- 
cally as linpictiput Oro/i/.s (nuMiiing a roek goat), 
owing doubtless t(* its lesemblanci' iii some le- 
s])eets to the gi'iuis (’api a, and is classed by 
natuialists w'ltb the antel(»}>es It is said to be 
the only anti'lojM' found vsild in JMiiojie, and 
IS met with in the Aljis, the Fviene(‘s, tin* Car¬ 
pathians, th(‘ Caucasus, and othei mountains 
Jt stands about 98 in in Jieiglit, and carries a 
thick coat of hail, which vanes in colour a( cord¬ 
ing to the season of tlie yeai, ]»eing a daik-grey 
111 spring, yellovvisli-favvn in sumiiiei, and blown 
in whilei The face is at all times ehaiaeterizcd 
by a dark marking extending from the corner 
of (he iiioudi to the b.ise of the hoi’iis, eiiciivling 
the ('VC. B«(th tlu* male and female have hoi’us, 
but ai*e wrtliout bear'd, difli'riiig nr this latter 
respect fr oiii the male goat The hor’iis are black, 
lueasming from Ti to 7 in. in length; they rise 
almost ])eip('ndieulaily from the liead, hut when 

about 2 in. troin the tips oiirve somewhat sharply 

t(v the rear, fornung a ]>a‘n of hooks. Tiiis latter 
part IS smooth, but the lower portion Iias vertical 
indented linos tvuvorsed Uy faint anrnd.ar 
T\if ble.i-t of tlie t’liaioois ieseiu\>leH tliat of tlie 
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goat, but is more husky. Wlieri alarmed it 
gives through its nostrils a peculiai whistling 
sound, which is intended as a wai ning of dangei. 
'Hie female carries its young six months, and 
has seldom more than one at a birth ; the bleed¬ 
ing season being from May to .lime. 

The (Jhamois is remarkable for its agility, and 
the astounding manner in which it tan secure 
a foothold on the narrowest of ledges and the 
most pointed of rocks. When pin sued it can 
jiim]) to an extraordinary height, and bounds 
down the most frightful piecipiccs at break- 
n(‘ck speed Chamois hunting in the Alps is 
a s[)ort that is much less jinictised of late years 
owing to the comparative scarcity of the animal, 
which, to prevent its extermination, is now pio- 
tected by law. 'J'he skin when diessed is ex¬ 
tremely soft and supple, but what is commer¬ 
cially known as chamois or ‘sh.immy’ leather 
IS geiieially jirejiarinl from the skins of sheep, 
goats, deer, and other animals, whit h aie diessed 
under the same })i‘oc(‘ss as that originally em¬ 
ployed with thosi' of the ('hainois 

III s H V ] 

Chamomile-— (’hamomiles aie plants be¬ 
longing to tlu' nat Old Composit.e, beaiing 
ilaisyliki' he.ids of llow'ers liaMiig a white lay 
and a yidlow'disk I'lilike the d.iisy, th(‘ leaves 
ai <“ cut u]) into nuniei ous tine segments as shown 
in (hi' ligun* 'rriu* Cliainoinile {Attf/ic/tnn no- 
bths) is a dowmy pmeniiMl wliii h glows in jias- 
tuies and dry soil The slniots do not stand 
(‘it*it, but aie piostiate along th<* giound, <ind 
biMi’ leaves cut up into line scgimuits, which 
emit a stiong and < haiac tcuistie odoiii when 
biuist'd At the end of tin* shoot is tin* d<iisy- 
like llowei-head If the floiets aie pulled out 
of the ln‘ad, obtuse <'hallv scales .iie found 
among tlu*m; no siu h scales (h*<‘ui in daisy 
heads 'J’he tlow c*i-hc'acls ctf this Chamomile, 
usually' of the double* \.iin‘ty, aie sold in shops 
as Chamomile* lloweis Stinking (lianiomile 
( {nthonm Cotuld) is an (*rc*( t bald annual w’c*ed 
with a fcetiil odoiii, wdinh glows among c*oi n 
and on waste* ground Its shoots aie* 1 or "1 It 
high, and bc*ar lea\ es c*ut up into tine segments; 
fioiii these b.ild h'ave**,, es]jeeially W'hen biuise'd, 
the* feetid odour comes out stiong. At the* end 
ol the shoot is the d.iisybkc* tlower-lu'ad bcuiie 
on a long stalk: as betorc*, ehaffy .sc'ales oc*( iir 
among tin* flowers, but in fhis ea.se the .scales 
aie sharp-pointed, not obtuse* The white flow'eis 
•lie* piirc'ly orn.iinental, as is eMdenee*d by the 
ahsenc'eot the style*. Since Stinking Chamomile 
s(‘c*ds fi’eely it may become a tionblesoinc w'eed; 
aec*ordingly seeding should be prevented by 
removing the plants befoie flowering. Coin 
f'hainoniiJe (Anthemis arrensi.^) is also an erect 
annua/ w*eed, but hoaiy fi’oni its coxeiing of 
minute silky hairs, and almost destitute of 
scent In othei inspects this closely resembles 
Slinking Chamomile. 

Wild Chamomile {Matricaria Cliamomilla) is 
Muy like the Tiue Chamomile, but is leadily 

distinguished by being an annual, and not pros¬ 
trate \)ut orcet, as sbown in tbe figuie; tbe 
«cent also is very slight oi absent. There is 
A further cUfference in tho con<^tru(‘tion of tho 

fiedd; a I'l uo Uhaiuainih^ (A ntht^ntisj, as in 


fig. 1, bears flowers (/) as well as scales (s) on 
the axis {a) of the head; whereas a Wild (liamo- 
mile (Matricaria), fig. 2, bears only flowers (J ) 
on tbe axis of the head, and w'ants the scales, 
unless perhaps at the base of the outermost 
florets. The hollow conical axis, and the head 



W lid ('iKiinoniile {Matricaria Chananinlla) 


1, FIowois .Hill s( .ik‘s (»f Tiia* (.'liainomile ‘J Kloweis of 
Wild ('liniuoniilc*, witli busul biule (>iil> 

destitute of seales^ suffice to distingiii.sh wild 
fr om tiuc* Chamomile [a n. m‘a ] 

Channel Islands Cattle. —This term 
eompris(*s the Jersey and Cueinsey cattle. As 
the tw'o breeds are entirely distinct, this iiomen- 
clatiue only led to confusion, and has therefoie 
been abaildoned. See Jev.sky Cattle and 
Guernsky ( 'A'ITLE. 

Character of Servant. See Master 

AND Servant. 

Charseas £^raminis (Antler Moth) .some¬ 

times causes the destruction oi pasture land to 

a coiKsldorabb* oxtent in inourittiiiious di.stiicts, 


by the cateipillars feeding mainly upon the 
itutt'i of tho Those oro most imrni/uJ 

in <HJarnarfranshiro in and in 1880 in Sel- 
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kirkshire. They are 1 in. long, smooth, and of 
a dull-grey colour, with three yellow lines down 
the back and sides. Maturity is reached about 
iiiidsumiiier, when they often leave their sub¬ 
terranean abodes in seai’ch of some eligible spot 
to change to pupa*, wdiich they do in slight co¬ 
coons, under grtujiid, in moss, under stones, &c. 
Most pupate in the ground. The larva* feed at 
night and hide by day. They live through the 
winter and feed again in spring, jmpating in 
June The moths hatch in foiii or five w'eeks, 
and are of various tints of brown, with pale 



Aiill( I Moth (Chanras (jianiinit.) and (‘alt ijulLu' * 

areas on the upjx'r wings, like tin* antlers of a 
stag 7'he .inteniue of the m.ile are ])C( tinati'd, 
and the \v mgs exjiand a bttleovei an inch, those 
of the leinale H in Tin* eggs aie laid in »lul;\ 
and August, and hatch in thrive Avei'ks. Tin* 
only tieatment seems to hf‘ hi mg the sin face, 
so as to drive the eaterjullai’s into some stieain 
or ol)sta( 1<‘, and m small atta<ks tuinmg jugs 
on infested land IJ c j 

[i- v.t] 

Charcoal and Charcoal Burning: 

is one <tf tlu* most .incient of liiitish woodland 
industries, and was of gie.it importance hcfoie 
coal was useil for iron smelting, thnugh the 
last of such chaicoal non tuinaces was not shut 
dowm till IHOU (<it Ashhiii Ilham, Sussex). lie- 
tvvceii ITifiR and iriHo thii'C sjieeial Acts wane 
jiassed to jiroliihit timber trees of oak, beech, 
oi ash lieing made into chaicoal, and to juoteit 
other tiees in w'(»ods and coppices l>nt <‘\cn 
throughout, the griMt.i'r jiai t of the ItHli ecntni y 
man}' indiistncs (j)owdcr lactones, glassniakcis, 
blacksmiths, &c) still used chai’coal to a far 
gieater extent than is now the lasc. Tims, 
wdnle in olden d.iys cliaico.il burning was li.ibi- 
tual on all laigely wooded estates, it is nowadays 
only ju'actised extensively m tin* Inuest of Dean 
((Tloueestei'sliire) and in some pai'ts ol the Mid¬ 
lands. Elsewdii're it is < Ini'lly eontmued to usi* 
np for estate and smithv jiinposes the sui’|»Iiis 
lop, top, and wvaste wood not needed .is lionse- 
liold fuel. 

Oharcoal can be made from any kind of wood, 
but the finest (jnahty, n^ed foi making gun¬ 
powder-, is that fur-rushed by the aldei-buek- 

I From Ornicrocl s Maniml of Injurious Insects. 


thorn and dogwood shrubs, and by alder. Char¬ 
coal burning is the dry distillation of wood by 
means of c aibonization under jmrtial exclusion 
of the air in juts, kilns, or stacks; but char-coal 
is also now' largely obtained as a by-jiroduct in 
the treatment of wood in masonr\y fui-naces or 
iron retorts for the j^mrjDose of joroducing crude 
jiyrobgnecurs acid or- wood-vinegar (at a tem- 
ler-atiri-e of 300 ’ to rifiO” F.)and wood-tar (Stock- 
lolrn or Ar-changel tar-, at 625 *^ to BOO’ F.). In 
the for mer pr-ocess ther-c is, of coui-se, a gr eater 
loss of earhon through jiai-tial eornhustiou, owing 
t(i the atmosT)her-ic oxygen being vei-y incoin- 
jiletely excluded, for after tlie W'aler eoiitamed 
in the w'ood is gi-adually driven ofi as \a})our 
on the boiling-point (212^) being readied, de- 
eoinjiosition of the woody siihstance itself begins 
.it about 300’. 

(lood (-ban-oal should lx* deeji black in eolour, 
with a steel-hliie metallic sheen, and liistious 
.Kioss the trans\erse snif.ice, and it should 
k(M‘]> its coloLii and emit a nietallK sound when 
two j)iec(‘s aie (linked togethm* ChaKoal of 
a 1 (xldish-biowm ‘lo\>’ (*oloiii is ini-onijiletely 
c.iilioiu/ed, while softness ,ind dull eolour show 
that it has either ixrn made fiom unsound 
vNood oi oYeiluu-n(‘d The s}) gr oi (h.ircoal 
is about 0 20 on the a\(U<igt‘, hut haidwoods 
ju-odme heaNKT and bettiu diaico.il th.in soft¬ 
woods, ,md well se.isoned wood more th.in green 
wood; large sjilit hilh'ts \ K'ld imue tluin small 
biamhwiMxl, and tlu* slowei tin- pKx-essof ear- 
boiu/ation the* Iummci is the char-coal. (Jood 
kiln-lmrncd <hai<o.il should sield from hO to 
(>n j)ei (ciit of the \olimK‘ of the waxxl uscxl, 
and roughly about one-f<un-th of its original 
weight , and it usualU weighs about one* stone 
a bushel A (on weight, of wood will produce 
about 40 bushels on the average, but onlv 30 
if hardwcxxls ahuu* be us(*d, .end about 43 if 
softwcuxls 1 k' used These average figures ate 
ajit, howexei, to \ary gieatlx ac(‘ordmg to 
eircumstances The cost of in.ikmg diateoal is 
.ibout Id a bushel or irt*? 4^/ a ton, and the 
selling price Ls .ihout (lO.s- a ton As 4 tons ()f 
w'o(k 1 or small stacks of (“oi dw-ood w ill give about 
] (on (*r- IflO bus of diarioal, this would fix the 
\.ilue of the W(xxl pins thi* jiroiit on the jire- 
jiaration as equal to 4(».s, or ll.s- Gd ]h*i emd 
of 1 ton Ihit w’here char coal burning is still 
c.iriK'd on as a ix'gular- business, the eordwood 
is sold to the kiln-men at a price wdircli often 
(Uinhles (hem, woikmg in jiaii-s, to earn about 
3r)s to 4(),s. a week t-adi. 

The oldest IJntisli nietluxl of diareoal burning 
IS the ])imiitn(' and w-astefnl sAsteni of jir-ejiar- 
ing It m juts dug 'U to 4 ft detq) m the ground, 
with slojung w.dls Aftei lx‘mg filled with 
bi-ushw(xxl and small hi-andies this is set alight, 
and on the sniokt* dealing away the char-red 
mass is stiri-ed n|) ;ind W(xxl thrown m, and .so 
on at intervals till the jut rs entirely filled nj>, 
when tlie whole is covered wutli turf and eaitli, 
and tlion allowed to ecx>I down for a day or- tw-o 
before heing ojiemxl to take out the ehai-coal. 
Hnt tins old rongh method only gives about 
30 bus. jier coi-d of 128 cub. ft. The customary 
Biatish method now long practiscxl m English 
woodland.s is tlie improved system of chaicoal 
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Charcoal and Charcoal Burning 


biinnngin donie-shapcHl kilns The wood being 
collected and prepared in billets of 15 or 18 to 
24 in long, kilns or stacks arc formed about 12 
to 15 ft. or more in diameter. The hearth being 
levelled, a large pointed billet split crossways 
at the top end is fixed in the centre, and two 
bits of wood are inserted at right angles through 
the clefts in the upper end In each of these 
angles a billet of wood is placed thick end 
down leaning against the centre post, and large 
straiglit billets are laid radially on the ground 
like the spokes of a wheel to form a floor, and 
the spaces between are filled with small brush¬ 
wood or branch(*s. 'J'o keep these billets in 
proper position, pegs are driven into the giound 
round the cireiimference of the hearth and 
about 1 ft apart. On this floor the first stage 
or story of the kiln is built, with tlie laig(‘st 
billets set tliin end up and inclining slightly 
inwaids triwards the eenti.il stake; and o\er 
these another story or layer of sliorter billets is 
laid; and so on, till the w'hole foims a sort of 
jiai.iholoid eoiie Jt is tlnui eo\eie(l with turf and 
th(' siirf.iiv IS faced with mix(‘d earth and sand 


generally from 700 to 1200 cb. ft. in contents, 
but on permanent hearths to which the wood 
can be biought they are usually of 200<.) to 
3600 cb. ft ; for the larger the kiln tlie cheaper 
is tlie pi’oduction, though small kilns are easiest 
to make and to manipulate. If possible, tlie 
kilns arc made of one kind of wood only, to 
prevent unneces.sary combustion of tlie softer 
and lighter among several kinds, and so far as 
possible of billets about eipial size. But where 
differeiiees must occur the larger and lieavier 
billets are placed about midw^ay betw'eeii the 
centre and tin* eiicumference, as it is theie that 
the heat soon becomes gn atest. If possible, 
(Uily well-seasoned w'ood is used, as damp wood 
takes longer to piepare, burns more irregu¬ 
larly, and yields less charcoal The successive 
.stages ill the operations consi.st in firejiariiig the 
lieaith, building, coveiiiig, and lighting the 
! kiln; regulating the coiirsi^ of the filing, filling 
in parts that shiink and sink, and w’atching the 
kilii till it has cof)led dow'ii , then lu eaking up 
the sfill-w’arm kiln .ind assorting tlie chaicoal 
' aceoiding to size. The health should ln‘ level, 


To light lh(‘ kiln the eential billet in the ujipei 
layei is diMW’n out, and pie(<*s of dr\ eombu.stible 
wood are iriseited and set alight (beat atten¬ 
tion h«is to b(‘ ])aid both b} day and b\ night 
to icgul.itt* th(‘ course of the* firing, and to ju(‘- 
veiit unnecessary combustion b} immediately 
closing anv <i]Mutures tliiougb whuh flame ob- 
tiu{l(‘s 'I'lie burning geneially takes about foui 
oi fi\c days, acc(»i(ling to th<‘ size of the kiln 
and other circumstances When the (oloiir of 
the sm(»ke and tlu* absence of flanu* fioiii the 
an holes show that the diaK'oal seems le.uly, 
all the \ents aie caiefull> closed with mixed 
eai’tli and sand to exclude atmospheiic oxygen 
and j)i(W(*nt furthei binning 'The hie llien 1 
dies dow’ii, and the kiln is allow(sl to <*o()l l»e | 


[ but made to slojie .sliglitly from the centn* out- 
I wards, sheltered from wind, and wnth ]denly 
I of water neai ; and an old health draws belter 
lluui a new one. In budding the kiln an up- 
iight (cnti.il vent is first made as a lighting flue 
by eiciting (liri'e or four arm-thnk jioles about 
I 1 ft apait 111 the eeiitie and binding them with 
j withes to foini a leci'ptaele to be filled wutli 
I nitlaiinnabJe chips, half-chaircd W’ood, ,ind 
simil.n mateiial i.s jiacked lound this ccntial 
j flue. If tlH‘ kiln IS to be lighted from aliove, 

; the billets aie now so ranged and built up 
.IS to foim a paialioloid cone using at an angle 
of about (>() ; but il bgliting is to Ik* fiom 
bclow’ (as is usual), then a 5- or (>-in. jioh* is laid 
on the giound from the eentie to the eiieiini- 


fo]<‘ the covering is removed and the ehaico.il 
taken out. 'Dk* cubic loutcnts of such a coiie- 
sh.i]K*d kiln c.in be (*asily estimated nuigldy 
if the actual (]u.intity of cordwood used is not 
knowui As tlie contents of a paraboloid cone 
and of a true cone aie resjiectivelv one-half 
and oijc-third of the ba.s.d area multiplied by 


tlie height, .ibout (b,is<il area 


height) w’lll 


givi* tlie actual cubic contents; and as the eir- 
eunifei'em.e i.s e.isnxst to ineasuie, this wall give 
the foi'mula — .siju.ire of ciiciiiiiferenee multi¬ 
plied by th(* lu'ight and divided by Ott (28 27) 
The mo.st common (’ontinentil method of 


ehaico.ll binning in dome-.shaped kilns is in 
many lesjieets \ei v similar to this eiistomary 
Ib'iti.sb svstem, though the health is not pre- 
p.iii'd witli any Hooiiiig of ladiatiiig billets 
(e.xce])t in the Alpine or Italian method, in 
wdiich billets of (> ft. long and up to over 1.5 in 
diameter are built up into kilns of fioin ,5(X>0 
to 1 (),()()() cl), ft OI moi*e in content.s) Through¬ 
out t'entral Europe the upright ])ar.ib()loid kilns 
are usually formed wuth billets about 3 to 3A ft. 
long and from ox^er 1 in at to]) end ii]> to a 
large girth, those over 6 in. diameter being split 
through once or oftener and trimmed to make 
them of convenient size to jiack elo.sely. When 
only temporary hearths are used the kilns are 


feience, and as the kiln is being built iif) this 
j>ole IS giadually wutbdrawii, thus l(*aviiig a 
clc.ar ])ass.ige for insciting a long straight lod 
with lighted wu)od chips to .set file to the matter 
in the central flue To equalize the carhoiiiza- 
tion, big billets arc set sjilit lace inwarJ.s, tho.se 
of hugest si/e being built uj) in the middle 
portion halfway between tin* (*entre and the 
outside, where the heat becomes gre.itest The 
kiln is fiist eoveied with a la>er of tnrf, moss, 
blacken, (oiiifei .spivivs, »S:e., ,iiid is then given 
a top-eoveiing of (*arth and ehareo.'il ‘breeze’ to 
exclude tlie air. This covering ina}' vary lioni 
2 <)i 3 u]) to 8 or 10 111 . thick aeiording to cir- 
eumstances, ;imi is kejit in rest by siqipoifs near 
the base, and unless the ])laee is slieltered a 
wind-st leen has to be formed of biushvvood. 
After the kiln is well alight it ‘swccds' thickly, 
and if the hearth he v(‘ry porou.s and the covei- 
ing insufliciently .so, there is now a danger of 
the moi.stuie in the wood becoming eon veiled 
too rapidh into steam and causing an ex])Iosion. 
In an hour oi two carboniz.ation begins and the 
smoke becomes jningent and acrid, but sweating 
continues foi about twenty to twenty-four lioiirs 
in all. About twelve or sixteen hours after 
lighting, all .shrunken place.s have to be filled 
lip with new xvood as quickly as possible, which 
always means a certain amount of wastage; and 
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wlien the sweating is ended smoke-holes or air- 
vcMits have to be opened with a ])ointed stick to 
regulate the course of the carbonization (as may 
be known by the white colour of the smoke) 
The chief ait in charcoal burning is the mani¬ 
pulation of these smoke holes When carboniza¬ 
tion IS completed right down to the outer edge 
of the kiln <ill the vents are closed, moist earth 
IS till own ovei the kiln, and it is alhoved to 
cool down for twenty-four hours Ixdorc the 
drawing of the still hot charcoal begins, which 
is s])rinkled with water to prevent its glowing 
again. Then it is assorteil into foundry aiul 
smithy dial coal, while the smaller pi<‘ci*s are 
sciccned and also assorted dhaicoal burning 
IS now evciywhere thioughout (lontinental 
Euiopc' a decadent woodlaiul mdiistr\, thiougli 
the* Use of th(‘ new wood-pulp anti celbihcse 
industiies foi' papeimaking. [.r. n ] 

Charlock. In botanical woiks this ]>lant 
•s (ailed /irassica liinasiiui arvcnxiHy or 



Sniapis aneuHts It belongs to the s;inie nat 
ord. as Turnip, dabb.ige, and Mustard, namely 
Crueifene. Chailock is a very pestilent annual 
weed on light, ara))lt‘ land, partieularly in eorn 
crops. It is pestilent in vaiioiis wajs, for not 
only does it harbour the jiarasitie oiganisin 

Plasmodiophora Brassim which causes the fiii- 

gci-aud-toc disease in turnips, but it iiittufeies 

to a very considerable extent witli the yield 


I of corn per acre. The seeds also may lie buried 
I ill tlie ground for yeais and suddenly, when 
I turned up to th<‘ surface, begin their inleiference 
with the ciop.s. 

j Two yellow-flowered annual mustaid wei*ds 
are often confounded, namely Charlock jiroper 
and the Wild lladish or Runeh {/t<tp/i(nniii 
/idphanistrum). Attention to tin* following 
, points of diffenuiee rendeis distinction <‘asy 
, The leaf-blades of Charlock are compaiati\ely 
simple, wheieas those of Runch ai(‘ divided 
; and lobed The sepals of tlie Chailock flower 
' aie sjiread out lioiizontally, luit those of Runeh 
are eicct and elos(‘ log(‘lliei When in fiuit, 
the long Chailock ])od ojiens by two v,ilv(‘s 
and allows the seeds to fall out, but the 
Runeh pod never opens; instead, it bre.iks 
' (_ioss\\;i\s into jointed jiieeos like litlh* moisels 
of straw lO.ieli of these* j)i(*( (‘s eonlauis one 
.seed Chailock sows seeds, ituneh sows j»i(‘ces 
of its )>o<l, 

! Til th(“ s(‘(‘(lliMg stage, loo, it is iiujMutant for 
the till ni])W(‘edei fodistiiiguisli tlu* \<*ung tin m]> 
|>lant fioin the young Cliailotk wc<‘d In ('liai- 
ioek, th<‘ Inst green Icavi's whuh (onic aftei 
tilt' healt-sha))e(l sccd-lt'aves ait* alionl twnt* as 
bloat! as long, NNht*n*:is in 'rnnnp Iht* eoiit‘- 
sjioiubng It'.ucs an* neai 1> t'tjual in len<:lli and 
bit*.ulth 'riic seed td Cliailotk, Iik< that tif 
'rinniji, tak(‘s tin* toim of a tiny globe with a 
tlaik-bittwn ttiloin Thest* s(*(*tls .ue not easy 
to tlistingnish ti oin thost* of Ihirinp, unless w h(*ii 
th<*\ ait* bi uist*d and wetted, as is tin* (ast* 
wh(‘n we chew tht'Jii in tin* month d'he ('hal¬ 
lo* k sectl now’ tastes of mustaid, foi a t lignin .il 
(liangt* has taken jil.iee, and tht* xol.itih* biting 
nnistaidoil h.is been piodiitt'd No su< li i haiigt^ 
takt*s ])la<e in Tinnij) seed, and tin* tasti* is 
bl.nitl and oil\ , tlii'ie is no tiaei* ot innsl.iid 
ht'i t* \t lnnt‘S ('h.n lot k st*t‘ds an* mcoi jioi ated 
as atliiheiants in '■ i,i}»(* e.ikt*’ 11 sin h ‘cak**’ is 
. used, tht* nisith'S of tlie tattle .in* li.ihlt* t.» be 
blisten*d b\ tlu* nitein.il nnist.inl jionliMe 
d’lie sjirating of eeie.ii tiojis with .t solution of 
sulphatt* of to})|)(“i oi ‘ blu(*st(*ne’ n now’e\tt*n- 
si\ely ado|)t(*tl foi tht* th*st met ion of Ch.ii lock 
.111(1 Ibinehes 8(‘e Srii \ [\ n m‘a ] 

Charlock Sprayer. S(*e Sj ilm i ii 
Chartley Cattle, .i ht'id of wild white 
eatth* wlnth up to the t(*ar JDOl wen* ein losed 
III Cliaitley I'aik, Statlonlslnn* See Wii.D 
WiJiTi' CiT’ria , also ait Ca'i'mi!: 

Chats.- 1‘otatot's undei st*ed si/e aic known 
as ‘ small ’ tu ‘ eh.its ’ 

ChatS.-Thest* .lie small msectivtiions birds 
j Ix'loiigirig to the Tlnush familv. All of tliem 
J an* beiielieial, and shoultl on no account be mo- 
I j<*stt‘d Tliiee (*oinnioM Hi itish species rcijune 
! notice 

I I. Wn FATE Alt (Sfr L ). — 7’his 

( nngr.iiit form, winch stays with us from early 
I M.ireh to the beginning of October, is e.isily dis- 
tniguishetl by its wlntt* nniip and throat, and 
' the black (olmir of tin* sid(*s of its h(‘ad , also 
' \)y tbe Ir.diit of jeiking the tail u]> and down, 
j The nialt*s aiine bt-foie tllC fcilldlcs, aild aiC 
; first to be s(‘(‘n in the smith-w'est of England. 

I The 1<K*M*I3 built nest is laiilt in a, hole in a wall 
I or lotk, or in a rabbit buri-ow’, the innU^riuls 
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used being coarse grass, lined with finer grass 
and fur. The six or seven eggs are ot a \eiy 
p.ile-bliie colour. 

2 Whin-(U1 AT {Prattncola rvhrtni^ L) - This 
species IS also a migrant one, arriving in mid- 
April and departing early in October. A white 
s]»ot on the wing ami a white line over the eye 
aie distinctive. The bird freipients ojien fit‘ldH 
and pastuies (waging unceasing war on wire- 
worms), and builds its nest of moss and fine 
gi.iss soon after arrival, generall\ on or near 
the ground, beneath a furze bush oi tussock 
of glass. Th(‘ six or siwtui eggs aie of a pale- 
gn‘enis]i-blue colour There may be two bloods 
of young in a season 

;3 S'roNK-ciiAT {P. ruhtcohf^ b) - Fnlike the 
tw<» preceding specu's tins one is lesuhnit, and 
dining the wnitei its nunibms aii^ l.iigel\ aiig- 
imuited fiom the colder ]iaits of tin* (’oiitinent 
It M'si'inbles tln^ Wliin-chat in appearance, but 
the head is eiitiK'ly bhn k, and the wings are 
barred with w'lnti* 'riie nest also i<‘sembles 
that of a Wlnn-( hat, but is rathcu more carefully’ 

(onstru(‘t(*d It is built in imi 1\ Afuil, mtlier 
on the giound or in a bush of fm/.e oi bramble 
'i'lie six eggs .lit' of a giet'ii blue t'ohuii, and 
tlu'K' may be two biotids of \oung in the \ear 
Flocks of stone-chats wandci alHuit tultivated 
countiN in tlie .lutunni, conferiiiig gieat benefit 
upon tilt' farnu'i by (h'stioMiig injuiious inst*cts 
and tht'ii lai Me. [j u A n | 

Cheddar Cheese. Itni.is )><'statt'il with 
conlidt'iK e that for tlit' jiiodmtion of a high- 
('lass ‘hard’ clieest* of a t\ pical Knglish chai- 
at'tei, . 111(1 foi adaptabilitv to all soits of soils 
and cbni.ites wheie daiiying can be usefull\ 
piattised at all, tlu' (ht'dd.ii is the bt'st of all 
svsti'iiis of clieest'iii,iking stt fai o\ol\ed Tin* 

< ht'ddai IS an .ancient du't'st' It tan bt* traced 
to tilt' time of (\iniden, who wrote in tht' d.ivs 
of tJiK'eii Kli/abeth, and for thiee t'entunes 
(‘aibt'i Records going back Ik'noiuI that peiiod 
aic not at pieseiit forthconnng in appe.ir- 
aiice, in shape and size combined, it lias no 
ii\al but tilt* (‘(jually ancient ('heslint* ch€*e.se 
AViiting 111 the 17th centur\, Fulb'i .s,iid that 
till' wa)rst f.iult of (du'dd.ii cheest* w,is its high 
piii-e and scarcity: it was ‘haidly to be met 
wutli, save at some ridi luairs table’ This is 
liigh tt'stimoiiy to the favoui* it enjoyed in 
tho.se d.i vs 

t’ht'dd.ii and Stilton cht'est* (*ach took its name J 
from a <_*t'itain vill.ige; but whilst the advent of ' 
Stilton did occur wdtiiin liistoiical time.s, the 
eoniing of (’heddar did not. Although it is the 
most jmpi.int and blue - blood(*d of KngUsh 
cheese, Stilton is less famous, as it is less widely 
distributed in the gieat cheese marts of the 
W(u ld (diedd.ir* w'as ajipai’ently a .spei lalty con- 
tijK'd to the place of its earliest production, and 
its method of manufactmc w^as jirobably kept | 
a si'ciet as long as jrossible, .as was certainly the 
case wuth the Stilton. And in both cases, once 
they were no longer secrets in the art of dairy¬ 
ing, tlie systems respectively cinjjloyed xveie 

soon copiod and duplicated to an extent and with 

a celerity baldly met wdth clsewdiere in the wide 
domain of d.iiiying. Doiinant as the Cheddai 
sj'stcni was for con tunes, so far as enterprise ^ 


w.as eoneerned, and isolated, from choice or neces¬ 
sity, its vitality w'as jirolific and extraordinary 
once it had a fi (*e hand to eonvimo the nations. 
For a w'hile it was claimed that only the fat 

р. asturt‘sof Someis('t, and of one or tw'o .adjacent 
counties, could juoducc* the higlu'.st (qualities of 
(Mieddar chee.se As ,a mattei of fact, however, 
its adaptability to all sorts and < onditions of 
herbag(‘, of eliinate, and of cattle wais soon pi ox ('d 
in Ameiica and elsewli(*re, in a manner that 
astoni.shed and alarmed many dairy farmer.s in 
(beat Hiitain at the tune. 

Few men hav(' eonfcired, or have had a ehaiieo 
of confemng, on Scotland a mat(*iial benefit 
eipial to that of IJaiding of Maikshiiry, wht‘n 
he inti'odueed tin* s\stem of making (’lu'dd.ir 
ch(*es(‘ into the soutli-westi'rn counties, lie w.is 
('•unniissioned to la} the subject before the fai- 
ineis of A m shire, and in an aildi(*ss deliv(*ie(l 
in 187)4 in that county lie utl.(*ied this leiiiaik- 
ahle deelaiation ‘Olii'ese is mad(' in tin* daily 
yondei, wheie A is feeding his kiin* on bioad 
ilovei, tar(‘s, and lyt* glass, oi wheri* J>, on tlio 
edge of tin* mooi, is making w’hat was almost 
(h‘seit blossom as a rose with the varu'd ai.ible 
foi.ig<* ciojis of ,i liist gear’s cultivation, or 
\ond(*i again, wlicK* V and 1) aie man.iging old 

с. iisi* fai Ills in tin* groove fiistmade gf'in'rations 
ago 1 will take* the milk from any of them 
and m.ike the same* (*}ieese anv\vln*ie. (’lie(*s(* is 
not made in tin* field, oi in tin* hyre, or <*\en in 
tin* (ow—it IS made* in tin* daii v ’ Howi'ver, 
llai'diiig’s W'oids must not be takt'ii in ,i (osiiio- 
pobt.in s(‘nse, but in a hxal one only, in appln.'i- 
tioii to the distint in which tlii'V w’ck* spoken 
\s a matU'i of fa( t, lie lielieved th.it in coiiiiee- 
tioii w itli difleicnt soils and districts and svstt'ins 
of faimiiig, .1 iliangi' in the dail y w.is in'i(*ss,irv, 

‘ inxoh mg .some little .ilt(*iatioii in the routine 
of maniifaetuiv, but leaving imtoudied tin'main 
points of the (.'hedd.ii ])i'o(('ss’. ’riiese (pn*ta- 
tions f.iulx repiesent, as l.ii as the\ go, tin* 
sbite of expel t knowledge about ehe('s(‘niakiiig 
at tin* tune, say 18(;() TO. Ilaidiiig was the 
most famous makei of his day, or the slu(*wd 
f.iiiueis of (killowax had not sent foi him to 
teaih tln'iii ,i new and better way of tunung 
milk into (ln*es(‘ A nd the system he had learin'il 
,ind praetistal iii liis native Someisetshire was 
competent to pioclnee exeelh'iit Cheddar elieesc 
not in soufln'in hhigJand only, hut in soiilfiein 
Si'otland too. Jle this as it may have bei'ii at 
the outset, llaiduig took tin* Cln'ddai system 
up into Scotland, and Scotch dairyers li.ixe 
amply vindicated the faith that is in them on 

I the subj(‘ct by rejie.itedly W'liuiing tlu' ehii'f 
1 Ciieddai jirizes in the woild’s greatest daily 
I .show, lield 111 London. Jt has foi* yeais been 
I iiinpn'stionable that cows and climate and lota- 
f tion pastures in Scotland can well compete on 
even terms with the giarid old peimarient pas¬ 
tures of Somerset, and sometimes beat them 
h.and-ovcr-band in the dairy shows. 

I Harding had declared his a\)ouud\iig confidence 
in the .actual and pot(*ntial luei its of the Cheddar 
system, but his ideas as to wiiat fundamental 

j)i iiici})l(‘ thosi* ments wcic owniig to v^'cie vague 
and nrhnlous, as indeed were everyhodv elses 
fifty years ago. He k iie n that the salient feature 
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of the system was the introduction, or develop¬ 
ment, of dcidity in the curd, by first impregnat¬ 
ing the milk with acid whey according to the 
practice of early makers. But he did not know 
—nor did anyone else at that time—how and 
why it was that acid whey played so important 
a part in the process He employed tlie whey 
of the previous day, in whose lactose the lactic 
acid bacilli had prodigiously multiplied in num¬ 
ber, but he was not aware that all the success 
he achieved was owing to the actum of the 
lactic acid hacillus The theory of this natural 
actum in the cuid of milk did jircsently open 
out a new woild, as it were, to the stiuhmts 
who were taking up daily iiig as an art and a 
business Jt was obvious--confirmed by long 
e\})enenc(* — that ‘acid’, as it vas generally 
called, had a beneficial influence on the cheese, 
but tile why and wdieiefoie of this was <uily 
con]e('tureiI, if (*vcii that. Its use, diseo\ei<‘d 
accuhmtally as we may assume, was to exjiedite 
tlu* jirocess of making elu‘(‘st‘, and of the iipen- 
ing in (Ine couise 'This iini(“h was known foi 
cent lines, Jind it h.id bemi disc()\ er<'d that whilst 
this ‘acid’ was a useful servant, it was a meici- 
Jess mastei It w.is apt, too, like nirtn> otlicr 
suboi(iinati* tilings, to usui)) the jiosition of 
master, once it saw' a eliance of doing so. But 
it was left foi oui d.i_\ to solve the ])ioblem, 
and to KW’eal tlu' nature and charaetcu of this 
valuable fiument 

111 tlu‘ me<uitime the svstem has been ado])te<l 
moK* oi less 111 all gicat dairying eountiies 
wheie elu'cse is made at all It is univeisal in 
the cohissal iiist.illatioiis of co-o])cratiV(‘ chec^se- 
making in (‘aii.ida and in the gr«Mt lejmblu* on 
the soutli It is doing good siu vice in Australia, 
New Zealand, and elsi'w'heie in the British Em¬ 
pire, and it h.is made its way in many <*ountru‘s 
outside (-aiiacla is now tlio chief <‘\])onent of 
the system, and likidy to leniain so, though in 
couise of time Aiistiali.i will be a ki'cii <om- 
jietitoi '^I'lie systmii iii ni.ictu’c has, w'herc'Vei 
it lias had a fair chance, borne out all that was 
clainusl for it in cMily days, when scieiic(‘ w.is 
begiiiniiig to interpiet its mvsteiies it Ini'- 
made itself at honu‘, as no olhei system <-ould 
have done, in all lands well adapted todaii}ing 
And all this was owing to the predominant jiait 
w'liicli lactic acid took in the jirocess This 
ferment mch*ed is iiidisjiensaliie in legaid to 
(heesemaking geneT-allv, and also to buttei- 
niaking See next ait fi i’ s J 

Cheddar Cheesemakinff, Cheddur 
ehei'si* IS a iich and sustaining food. Sjieaking 
generally, it is eom\>osed tif about equal parts oi 

fat, casolu, and \Yatci-, wtlb small projiortions of 
siigai and mineral matter; so that iii tbe mann- 
factur(‘ of t’lu'ddai cheese from row’s milk the 

Jii th(‘ inediurij is irduifd /loiii .ilnmt M7 
to about pel tent in ]»i a( tu e t,be icuuov'.il 
of moisture is effected by first rendei iiig the 
ciisoin insoluble by tlu* uctiaii of lennet Tlu' 

amin pivcipitates in the form of a clot, which 

.vWy inosX ot t,»\ j^UAndes .iiid 

allows much ot the water to separate out. The 
foKoviui?; tahto 

t ifMi of tilt* \ iTioii-t t oii*.t it III lit M of mill*. 111 11 

mil) ivri) sdi) w))fir:— 
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The milk is partially fermented, naturally, or 
by the use of a sjieeial ripening agent termed 
a ‘starter’. Extinct of rennet, whicli contains 
coagulating and digesting enzymes, is added, 
ancl the milk coagulates or cuidles. The coa- 
gulmu IS cut into small cubes, and a w'atery 
serum or vvliey gradualI3' sejiarates out, the 
.solid residue or euid diiuiiiishiiig in bulk Th<‘ 
diaiiiing of moistuie from tlie <*urd is promoted 
by tbe at tion of h(‘at from an external source, 
and by the acidity which is develo])ed in the 
milk and cuid dining tin* jirocess. When suffi¬ 
ciently cooked and ji.iitiallv feimeiited the turd 
is iemt»\ed from the btxly of whey, fui'thei 
iijieiied, anti finally salted 'i'iit^ saltctl curd is 
jucssts! in moulds to icnmvt' nmrt* of tin* mois- 
tmt‘ and to coiistdidate it intct a close uniftum 
mass of tlu‘ dt'siied sliajie and size 'Mie curd 
(tbtaintsl thus, ly ctiagulation, has bt'en rendtu’t'd 
i insoluble and indigestible, and in Ibis stati* is 
of little valut' as food foi immediate use V(‘t 
theie IS ju<‘sent in the eiiid digestive ejizv mes 
.intl till* eoiitlilions nt'ccssaiy for their at turn, so 
that vvlieii llit* ‘ gitsui ’ chts'st* is kejit in a curing 
ituun at a suitable teiiijx'rature a gradual rijien- 
ing lakt's j)lace Dining this ptuiod the tougli, 

! nuligt^stible, and insqiid eurtl bt^comes jiailially 
digestt‘d, and cfianged to a stift ])liistu* mass, 
with the cbaraeteiistic jih'asiiig flavour and 
odtun and high nutritive tjualities of gtiod 
(‘heddiir chet*se. 

Quality in a (’heddar chei'st* refers tt> th. 
flavoiir, textuie, coloui, and tuif ward ajijK'aranee 
geneiali}. 'J’he following is the stalt* of jxunls 
of merit adojited bv the Ayishiie Aginuiltuial 
Associatmii at tluii gie.it annual ihei*se shtiw 
I lit Kilmarnock Elavoui,40, body and texture, 

' 40, ctilour, 12, aj»j)t‘araiice and fiinsb, 8. In a 
good Dbeddai tlu‘ flavour is mild and jileasiiig 
lathm than stiorig and acidy. It can be (h‘- 
sciibetl only as ,i cJiaiactt'i istic t'heddai tiu'ese 
li.IV0111 'ilie textuie is smooth and cftist*, com- 

jMiativelv flee fioin all foi ms of ojienmvss It 
IS moder.itely diy yet not cimnbly, and })lasti(‘ 
vet flee fiom stitkiness Tlie eoloui vanes in 
intensitv aeeoiding to tin* demand of tbe jiarticu- 
' lar market, but is fingiit and uniform tbrongb- 
oi.t, not mottled or discoionied in any way. 
The a])f)eaianc(‘ and finisli udoi- only to the ex- 

Lciun. Tli(‘ chei'.se js s\uimeti leaf in foi 111, of 
.1 fasliioiiable sh.ijie and size, and has a smooth 
eJerin siiiface and neat edges, so tliat the a/i/ieai’- 

I aiiie g<‘iieiaJ]y is neat and attiaitivc* 

The making of cheese may be a veu-y sinqile 

|)i OI L'is, III t Dinplislu'tl l)^ iin^oni* AVilliovit special 

traimng ancl with only emde ajVjibann^s To 

. 'K m\'m \k ^ m\\m\ ^^v(vo^ss \\ COYVX- 

1 {>.llltl\llv fll_ll»0»lll<l!-lt|l.ltlll'V\lllll«»Oilt«HI<-l 

/ Vi'heyremoved in some degree/rorn the curd^ 
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the product will mature according to the condi¬ 
tions incidentally present in the substance and 
its surroundings. Many fine ('lieeses have been 
made when the maker had no clear conception 
of the agencies that were acting to produce it, 
or the principles according to which the desir¬ 
able features were develope-d. Hut for the mak¬ 
ing of uniformly fine Cheddar cheese, the maker 
not only reepnres a knowledge of all the prac¬ 
tical details which make up the classified system, 
but must understand clearly the principles upon 
whicli the Cheddar system is founded, lie must 
have some knowledge' of the scienc-es which have 
a more or less direct bearing on the subject. It 
is only then that he is able to cope successfully 
with the tendencies to variation in the quality 
of the product, due to the continually varying 
external conditions. No two Cheddar c]ieesi‘s 
are made under exactly the same conditions and 
receive exactly the same treatment; so that, 
besides technical training, much practical ex¬ 
perience is necessary befoie the maker can claim 
to bo even moderately well trained. The best 
training for a maker is obtained by s|)ending 
one or two years at an agricultural and dairy 
college, giving attention duiing the winter to 
the general class work, and duiing the summer 
doing practical work m the dairy school The 
benefits to be obtained are well (‘xemrjlified by j 
the success of those who have enjoyeci the ad¬ 
vantages of such a training. In the foll()wing 
pages we shall try to exyjlain as clearly as po.s- 
sible some of the principles of Cheddar cheese- 
making, and some of the practical details of the 
process. 

lor (.fiicddar clieest'inaking special buildings 
are necessary. The fir.st essential for all pio- 
pcrly consti ucted dairy buildings is that they 
are constructed so as to be easily cleaned and 
kept in fresh condition Of the farm daily 
buildings the byre is yierhaps the most impor¬ 
tant. To have healtliy cows, giving pure sound 
milk, we must have a byie constructed on sani¬ 
tary princijiles, with adequate air sjiace, venti¬ 
lating and lighting accoiiiniodation, and a floor 
at once impervious to moistui e and ea.si ly cleaned 
In well-e(juipped dames there are at least three 
apartments for cheesemaking—the making room, 
the press room, and the curing room. The cur¬ 
ing room is frequently over the other compart¬ 
ments, and if so, must be provided with a ceiling 
to protect it in some degree from rapid varia¬ 
tions in temperature. The curing room is kept 
moderatc'Iy ary and well ventilated. It is jiro- 
vided with ar iangements for r egulating the terii- 
peiaturc, jireferably steam or liot-water pipes 
It IS also fitted with turning shelves, so that 
seveial shelves with their contents of cheese can 
be turned lound together on an axle. This 
method of turning jirotects the .surface of the 
cheese from injury and saves much time and 
labour. The floors of dairy buildings, with the 
exception of that of the curing room, which may 
be of wood, are usually of best concrete, with 
a smooth surface, sloping slightly towards one 
side, along which runs a small surface drain to 
an opening in the wall, througli which it com¬ 
municates with a covered drain outside, the latter 
being well trapped. The walls are as smooth 


and free from crevices as possible, often lined 
with cement or enamelled tile so that they can 
be frequently washed. The ceilings are usually 
plastered. The making room is provided with 
adequate supplies of steam, and hot and cold 
water, and with facilities for conducting away 
the waste water and whey. The stc'auu boiler 
or other heating appaiutus is situated so as not 
to inteifere unnecessarily with the temjieraturo 
of the making or curing rooms. ISec Buildinos, 
Farm. 

The utensils required in Cheddar checseniriking 
are numerous. They include, b(*sides the or¬ 
dinary milk pails, coolers, shallow pans, «S:c, a 
milk vat capable of receiving the wdiole milk of 
one day, milk and curd strainers, dippers, dairy 
thermometers, measuring glasses, acidiiiieter, 
testing iron, perpendicular and horizontal curd 
knives, curd rake, curd brush, curd cooler with 
draining racks, draining and cheese cloths, curd 
mill, curd shovel, cheese moulds, hoops, or clies- 
sets, cheese presses, salt sc*ales, and a small 
weighing machine. The agents employed in the 
making of cheese include rennet, starters, acidity, 
heat, moisture, annatto, salt, and pressure. As 
I .several of those will be treated of elsc'whorc, we 
' shall refer heie only to their direct eonncitioii 
with Chodd.ii cheesemaking. 

Rennet is the agent universally employed in 
cheesemaking to coagulate the milk. Extiaet 
of rennet contains as its eliief constituents the 
enzymes ‘ rennin ’ and ‘ ])epsin The action of 
! tlie rennin enzyme on milk is to cause the casein, 
' vvhicli is present in partial solution as a eom- 
i pound of lime, to undergo a fermentation whei ehj 
' it is rendeied insoluble, and precipitatei! in tho 
^ foim of a clot. This clot mechanically encloses 
! and holds most of the' fat globules, and the 
I ca.sein and fat with a proportion of water foim 
I tlie curd. As we shall see later, the jiepsin in- 
j troduced in the rennet has a very direct conner- 
j tioii with the maturing of curd into ripe cheese, 
j Rennet, like other enzymes, is inllueiiied in its 
action by temperatuie. The optimum tempi'ra- 
I tine for coagulation by rennet is about 106 F. 
Near this temjierature the curd produced is iiini, 
at lower or higher temperatures soft and fioc- 
culent The temperatuie of the milk when 
reiiiieted is usually about 84'^ F., so that within 
the.se limits tlie higher tlie temperature of the 
milk during coagulation the more rapidly the 
curd w ill foi ill. The action of rennet is influenced 
also by the ehemical reaction of the milk. Ren¬ 
net acts only in neutral oi acid solutions, and 
tho greater the acidity the more rapid its action. 
Thus in cheesemaking ripenc'd milk gives a firmer 
coagulum in a shorter time than perfectly fresh 
milk. Rennet does not coagulate properly milk 
wliicli has been pasteurized; the jiasteurizing of 
milk is not practicable for cheesemaking as it is 
for buttermaking. The liigh temperature seems 
to bring about a change in tho solubility of the 
lime salts. The addition of a soluble lime salt 
to the pisteurized milk restores the normal con¬ 
dition towards the action of rennet, but the curd 
obtained does not ripen properly into cheese. 

The most important qualification of a success¬ 
ful cheesemaker is ability to control and regulate 
the fermentation in the milk and curd, as fer- 
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mentation liaa most important and f.ii-reafliinpf 
ciflects u})on tlu* nature of the piodnet A cei- 
tain degiee of fei ment.itioii is essential in the 
milk befoit' rennetin^, and in the eiird ]»efore 
salting; indeed, success (ir failure in Cheddar 
eheesemaking is laigel> determined by the ex¬ 
tent to wdiicli fermentation is all<)W(*d to pi(K‘eed 
(luring the process of making Fei mentation in 
milk and <ind is a theniical eliange indu(*ed hy 
bacteria or their pioduets. The fust eliange, 
iiiuh'i noi mal eonditions is conversion of ])art 
of the milk sugar into an acid, terriuHl la<‘tK 
acid, and is due to the activity of one or moie 
s])c( les belonging to a grouj) of mu i o-oig.uiisms 
known as lactic bacteria The lactic acid pi(>- 
duced gives .in .icid llavour to the milk, and will, 
if allowed to accumuhite, coagulate it 

'J'he hist direct ellect of acidity in I’heddar 


p(*ratiire below and above which no growth takes 
jilaee A second essential condition of growth, 
which concerns us here, is the presence of suf¬ 
ficient moisture in the medium. Most sjiccics 
attain the most rapid development only when 
there is about 90 per cent of wattu- present in 
the .substance In jiraetieal eheesemaking, bac- 
teijal action is controlled chiefly hy taking ad¬ 
vantage of th(‘.se two essential conditions (1) by 
ivgulating tlie tcmjieiatiiie, (2) by regulating 
the proportion of water in tlu‘ medium The 
most ra]>id development of acidity in milk and 
curd takes place at about F. There is little 
growth of lactic haeteiia under GO ' F. or over 
140 F. So that- cooling the milk to about GO ' F., 
as soon as ]>ossi])h‘ afttu it leaves the cow is one 
of th(‘ most etleetne methods of eoiitioiling tlie 
acidity. It may mentioned heie that while 


< ]i(*i‘sem.Lking IS to assist rennet action Jn th<‘ Of/' F is the <t]itimiim temjieiatiiri’i for lactic 
ahstMice of acidity the milk will not readih h.icteila, it is not the lempmatiire at wInch the 
coagulate w'lth lennet and thus pi’odnce a eoa- gn‘atc‘st lel.itne giow'th of that H])ecies bikes 
gulum of th(‘ eonsisleney nect'ssai'v foi success- ])laee in the milk At that tem])ei .ituie theie 
fill cutting and cooking A(*iditv is one of tlie aie eneonragi'd gas-jiioduiurig hacteiia, wdneli 
agents necessary in the cooking of tlie curd It .iie ahh^ to su]>eisede the iKunial lactu* germs, 
e.iuscs tlie ])arliLies to c(»ntTa(t and \v]le^ to be j 'J'be gri'atcst leJalive giowtb of lactic bacUma 
expelled Wlitui .leid is not sulhcH‘ntl\ de\(‘loped I in milk takc‘s jilaci* at about 7 b’ F.; and it 
tlie cnid is gentually too soft and impeilec tly sliould be the aim of e\ei_v (•}ie(‘S(‘makei to 
cooked. Owing to excess of nioistui(‘, kutie leduce the tem]>eialuie of the evening’s milk 
acid IS r(‘spoiisible also for the fiist ehang(‘ in ■ to helow' 80 ’ F as (piicklv as possil>le. Mucli 
the digesting or npmnng of the euid, it in- trouble in <he(‘Ki‘making is due to neglect of 
duces a fiai tial solution of the casein, whuh is j this simple ink* Jn some east's tlie evening’s 
iiiduat(‘d hy the euid stiinging or ‘diawing’ milk is allowed to K'main at a temper.iture of 
w h(‘n ap}>li(*d (<► the lug, iron as expl.nned , 80 F ot‘ om‘i foi sevt'ial houis .iftf'r milking, 
b('l(»w', and hy the close matting of tlic euid and a bactmial dis(‘ase of lht‘ milk s(*ts in, 
wlien luled in tlie cooler Again, somt* d(‘giee j sudi as tlu' pioduction of gas, tlu' (lt‘velopment 
of atulity is necessary for the digestiv<‘ .iction | of other unpleasant ll.ivouis, discoloration, oi 
of the ])epsin ferment dining the euiing (»f the e.iscin dig(‘stnig feiment.ition, the e.iuse of muih 
cheese, and the lactic acid in the eind supplu‘H j of 1h(‘ old lioubh* of t hecse not ^staimig' oi 
tins want The dt'vclopnieiit of lactn acid in [ draining ])iopei ly. Jn such (*ases hlami* is often 
the ripening milk has a junifying (‘Hect, .is tin* j laid upon the milk itsi'Jf as being t()(» i icli, or 
lactic hacteiia, when in vigoious de\<‘lopincnt | upon the weatlu'r, oi the jiartuiilar laim or 
in milk, lutld the h'ss dcsn.ililc gel ms in (hcik. j danv, while the appluation of sufficient cold 
It is (‘oiiimoii e\p(‘iience to firicl that, wlicn the | w.itei to tool the evening’s milk would pioh,i])ly 
aeiditv IS slow' to develo]), undesii al)l<* b.'ict(‘ii.i pi event the trouble Theii‘ is anothei way in 
multiply ra])idly in tlie milk .ind ]uoduee .i } whuh tmiijiei.itine is usi'd to (ontiol thi' fer- 


Juttei or otliei iniplc.isaut- flavour iii the euid ' ment.ition in (hee.seiii.ikiiig, ic hy regulating 


Thus <i teitam degree of .uiditv iii the <uid is | the tempeiatiiie of the euiing lomu ('iniiig 


m‘(*essary foi the liest results in (’h(‘d(lai < heese ' rooms ioi Clusldai ripening m this eounlTy aie 


making, and this acidity may he stabsl ;is .iliout usually maintaiued as nc.ii as possible at GO ' F, 
1 ])cr cent of acid in the moistuK i orit.uned in but for slovvci (h'velojuuciit a iowi*i‘ temjieia- 
thc cuid when salted If miu li less than (his is tuie in.iv lu' .i(lo})teil 

pi(‘S(‘iit the cur’d docs not ripen prt)jieil\, hut 'I’he eff(‘t t of moistuie on thi’ developimmt of 
imnains soft, and tougli in It'xtuie, develops .iciditv' in ( urd is iii.idi’ use of at v’arious stages 
objei’tion.ihJe od(uiiH and ilavouis, and goes (<» of tlie process dlie first imjxutant cheek to 
form a ehe(*s(‘ of very jiom* (pialitv On tin* fei mental ion is aft(‘i eo.'igulatioii of the milk, 
othei hand, too much acidity is c‘((uall\ injnri- when the sm urn oi wdiey begins to sepai’ate out 
ous It causes tlu* textui’e to becoiiu’ sljoi t .ind fiom th(‘ eoagulum The more th(‘ wdiey is re- 
erumhly, the flavoui to be( onu* stioiig .iiid acidy, i'u»ved from the ciiid tin* more the acid develo])- 
aiid di^ereases the value of tlie ehee.st* vei’y con- ment is i(*taided Thus the time of icunetiiig 
sid(‘i*ably. the milk has a great intlueiice on the subseipient 

''rhe primary cause of lactic fcimentation is (h’Velopment of acidity in the cur’d. All ex- 
th(‘ develojmient of h.ictei la, ami tlie eontiol ]»enenec‘cl cheesemakeis are awaii’e that reriiiet- 
of ferineritation rnc’ans the control of bacteiaal iiig too early gives .i ‘slow’ elieese, and too late 
growth. Tin* eoiiditions of ]i.i(’terial gi'owtli a ‘ fast ’ (dieese Tlie ii})ening of a cheese is 
h.ive been studied only eompaiatively recently, inflvienced hy the cooking oi drying of the cuid. 
and fermentation in dairy products is now under A euid wdiieli is too di'y will ripen slowly and 
better control. Bacteria rcspiire foi’ tlieir growth peiduips imperfei’tly, while a soft curd will ripen 
a temperature within certain limitH, and for each more rapidly And for the same reason makers 
species thei‘e is a minimum and maximum tern- have to be careful in the making of the softer 



175 


Cheddar Cheesemaking 


van eticH of cheeses, sucli as Dim lop, or Kn^Hisli 
Cheddars, to allow less acidity hefoi’c reniieting 
and before reiiK»vmg the whey. 

The most rapid development of acidity in 
clieesemakmg takes place in the milk lu'fore 
coagulation. After coagulation the fermenta¬ 
tion IS considerably checked owing to removal 
of moisture from the medium Eai ly lenneting > 
of the milk and early (ookiiig of the cuid teiul j 
to retard ripening, and \icc \t‘rsa. 'Plie tooling 
of the evening’s milk, the adding of the staitei, 
and the renneting of the milk all alloid op]>oi- 
tuiiities of contioiling th(^ atidity. After I’mi- 
neting, attention isgnen specially to the acidity 
at the time of diawing oil tlic whey, and the 
maker’s previous e\j>ei lence w’lll he spenallv 
nseliil at this stage It is in diawing oil* the 
whey when (“.\actly the projiei stag<‘ of feiiiKUita- 
tioii h.is been reached that much of the .siiciess 
in (dieesemaking lies. If the whev is lun off too 
call}, all the defects due to msutticicnt acidity 
will become evident in the cheese, and if le- 
moved only alter fermentation has ])i(needed 
too far, all the evils accompanying oviu’-acidity 
will h(‘ found. The line point in (juality is 
oftmi to he attained by niee adjustment of the 
acidity in the curd at the tune ul diawing the 
whev 

Other factors mflmuicing the maturing of the ’ 
clu't'se arc the condition ol the ciiK'd wlicn 
salted and the ]iressing of the cuid, hut if the 
iciinct lias h(‘en added to the milk, and tin* 
whcN lemoved fiom tlie cind at the pio]»ei 
time, salting is a eoiujiaiativelv simple mattei, 
even to the mcxpcneiiccd 'J’ln* (iiid iiia> In* 
Stilled Ill about two and a half iutuis after 
diMWing tlic whey. Tlu^ salt adil(*d h.is some 
cth’ct 111 (hi'cking hricteiial action, and tin* moic 
salt a])plicd the slowei the iip*niiig, hut, as 
we sliall lind later, salt h,is another and moie , 
iinjiort.iiit fnii(.tion in < liccseniaking 

iicsides being able t(> control the fermenta¬ 
tion in tlic milk tind cuid, the maktu must he 
able to determine the d(‘grc(' of acidity j)i(‘s(‘nt j 
The acidimcter is often used for this ]mrpos(‘ I 
Jii testing acidity in ciiid by the acidimeter the j 
cuid is picssed iii the hands to e.xpel the wdi(‘A, j 
and the acidity in the w hev asc (U’t.iined Uii- 
foituiiately the testing of milk for leiincting is 
not so simple, as it is not the total acidity that 
has to he coiisidtued, hut the jicicentagc of lactic 
a( id only, and tlic acidity in milk is often partly 
due to the picscnce of caihon dioxide, an aenj 
g.iH w'hicli is dissolved in tlie milk, and is suh- 
seijiieiitly exjxdled by the heating of the wdiey. 
Tin* percentage of carbon dioxide in the milk at 
tins stage is lelatively lai g(‘, and is variable, 
and expeliimee has proved the aeidimetei tube 
quite unreliable as indication of the snhsecpicnt 
development of acidity in the curd. Tin* most 
leliahle test for tins puiqiose is the rminet test. 
Jt IS liased on the principle that tin* time of 
coagulation is pro])ortioiial to the acidity in the 
milk, other eoiiditions being eipial. In practice 
the accuracy of tin* r»‘sults depends iijxm having 
the other conditions as m*arly eipial as pos¬ 
sible. Four ounces of milk are carefully inea- 
suied from tlie vat into a small eiij), and 
brought to exactly 84’ F. Exactly 1 dr. of 


rennet <*xtraet, of uniform and known strength, 
is added, and the iiunihei of seconds that elapse 
hefoie coagulation hcLomes evident carefully 
noted, Tlie observations as to tlie first signs 
of {Coagulation may he made by inserting and 
removing the finger every s(‘c*ond, or by causing 
the renneted milk to dnp through a small tipeii- 
ing in the bottom of the vessel In the latter 
case the dripping ceases when coagulation i caches 
a {‘ertaiii point If gi'eat care is ohsei vied as to 
measurements and thermometer readings useful 
results are ohUuned, hut in inexpeneiieed or 
careless liaiids the lest may Im* entiiely mis¬ 
leading. It IS a conipaialivt* test {)nly, and no 
definite figure fiu acidity at time of leniicting 
can he given This must he dct(Umined by (*acli 
maker for his {)wn pai ticiilar case*, from his own 
expeli(*iice in the given dairy, and with milk 
fiom the s.in.{‘ sonite. The ivnnct test is useful 
only foi tom}).iiing the acidity in the milk with 
that eailiei or latei, or with tin* acidity in the 
milk of the previous day. Usi'ful iiifoi matioii 
as to time foi renneting c.in always he obtained 
by ((Uisideiing tlie picvjoiis treatm(*T)t of the 
milk, siicli as the rah* of cooling, the tciiijiera- 
turc overnight and in the inorning, tin* ]k‘ 1 - 
eeiitagc of starter aihh'd, and the time of 
ripening 

Fioli.ilily the sim])lest and most r(‘ha))le test 
for acidity in the eiiid lieforc* running the wliey, 
milling, or salting, is what is kiiowui as the ‘ liot- 
iroii test’. A small ]>iec(* of (.iird is ajijihed to 
a hot lion, just wairm enough to roast it without 
eliariing When applied lightly and reinovt'd 
very gi.idually, the curd foi ms fine silky thicads 
stretching out fiom tin* iron. Acidity has the 
ellect of jiaitially digesting tin* cuid, so that it 
will "(haw ’ out in line tlireads in this waiy, and 
the length and hneness of the thii“ads before 
fiat'tuie tak(‘s place* arc leliahle indications of 
tin* degiee of acidity in tin* ( uid Witliin limits, 
the huig(‘r and liiiei the tlireads the gieater tlie 
acidity, hut when a i*crtaiii dc*grce of acidity 
has been attanicil usually about 1 per cent — 
the cuid docs not form thicads at all, hut simjily 
melts on the non Whi'ii fine tlire.ids about a 
quarter of an inch in length arc obtained, tlio 
vvln*y'may in gcinral he icmov'cd immediately, 
hut hcie again no fixed iiilc for acidity can he 
laid dowm, as the Icngtli of tin cad for tin* best 
. i-esiilts w'lll vwy considerably in diflereiit cases, 

I and can he arriv'ed at (»nly by exjiciicncc in a 
given d.iiiy. 

We have att(‘nipt(*d to iinprixss ujion the 
1 trader the importance of coiiti oiling and mea¬ 
suring tin* degree of fermentation in the milk 
and cuid, but eipially inqiortant is the 'thtinre 
of the fermentation taking place. The fer¬ 
mentation must he cultivateci both (piaiitita- 
tivx*ly and qnalitativclyx The bacterial chaiig(‘s 
desired primarily in ('heddar cheesemaking are 
such as will produce lactic acid; hut milk ofi(*r3 
such fav’^ouralile conditions for the rapid growth 
of many difiercnt species of bacteria, which^ 
under ordinary conditions in piactice, readily 
gain access to it in large numbers from tlie sur¬ 
roundings generally, that it is often a matter 
of chance as to winch species will ultimately 
predominate and give its special cliaractenstic 
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featuio to the cheese. When strict cleanliness 
IS n(»t olisiived, th(‘ iinpuiities introduced into 
the milk aie ((Mtam to atlect jirejiidicially the 
(jUiiJity ol the <')iees(* ('(unriion defects from 
tins eaus(‘ are easiness and hitterne.ss, due to 
the j)ie.s(*iie<‘ ,ind ^n’owtli of .sjiecics of bacteria 
winch a,hound in the animal e\creme*nts and in 
dusty fodder, and the presenc(‘ of whn li points 
dneetly to w.int of laie in handling the milk. 

The methods of npi'inug the milk forChtaldar 
chei'Hiunaking may be divided into three distinct 
classes. (1) natui.il iipening, which is controlled 
chielly by tlH‘ tempeiatuie, ('J) bv the .idditimi 
of srnne kind of liome-madi* .staitet,sueh .is .sour 
Mhe\, liutterinilk, oi milk soured natinallv, 
(.‘1) 1)\ the use of (ulture oi coiiiniereial starteis 
One of the eailiest methods of proem ing 
aridity in the milk was to add a ‘ .stai tei ’ con¬ 
sisting of sour wliey held over fiom the j)it“ 

\ lolls day In the liglit of tlie knowledge of 
the pr(‘.s(‘nt day it will be rpiite (*\ident that 
tins sour whey .staiter would h<i\e a piedomi- 
nafing ndluence on tin* chaiactei of the pio- 
du<t, and this was the common ex])eiien(e at 
tlH‘ time. In many e.isi's the whey .staitei 
laid .icrpnied a stiong, obji'ctaon.ible tlavoui, 
which it tiansnnttisl to the clieese nianufactuied 
l»y its use Many of tin* slin^wdru* makers 
'vieie in the liaint of occasionally seeming whey 
st.irters fioin magliboming faims wlnue the 
cheeses ^\cle at the tune tuiningout more satis¬ 
factorily. Other torriis of starters som<*times 
used were sour cream, liutteimilk, «ind milk 
which liad been allowed t<» soui iiatmall> 
Sucli home-made star'tius weie necessarily inoie 
or less impure, in many cases (oiitaining smne 
.species oi liaiteiia which gave use to unde¬ 
sirable fermentations in tlie iipiuiing milk, or in 
th(‘ curd dm irig cm-ing 

'I’lie u.se of ( iiltmr* st.ii-t(‘rs is now fast Ixs'om- 
ing iinivcjsal, and has result<*d in .i great and 
juogiessive impiovemeiil in the rpiality <)f the 
product This has largely been brought about 
thiougli the inlluenc** of the J)aii \ S» honls and 
(hictly of the Scottish Daily Institute’, now thc' 
Dairy School for Sc (aland and me oi poi atcsl 
with the West of Scotland \giieultuial College, 
which was established at Kilmainock in 

In the c'ailic'i years of its e\isfence the* 
metlmcl of ii])emng tlic* milk by' the use c*f .sour 
yvhey yy.is siipc iseeled by that of dc’vciojang the 
neeessaiy acidity naturally in the milk by re¬ 
gulating the* tem[)c‘iatme, ir by- kec’ping the* 
c*y e*ning’s milk oyer night at a teni|)ei.itui’e yvhie h 
yvould ch’veloj) the* degree* of acidity iec|mred 
It yvas genc’ially found tlia,t sulhc lent acidity 
w’as developed, witliout tlie* addition of any 
stai’tc'i', whc’n tlie* eyening’s milk yv.is at a t<*m- 
pe*iatm*e* of from (>(» to 7(b F. in the* moi'ii- 
ing This method of ripening the milk yvas 
yeiy generally ade)pte*d, and w.is the means of 
])ioducing many cheeses of tine cpiality There 
yvas associated wuth the .system, how'evu*!, .some 
uncertainty as to the* natui'e and extent of the* 
fermc'ntatioii in thci milk ovc'rnight, and .since 
the* application of pui’c c_ultme stai’ters to cheese¬ 
making, better and more unifoim results haye 
been obtained from their u.se than from any of 
the earlier methods of ripening the milk. 


Th(‘ principles of pure culture ripening are* 
(!) the elimination, as far as possible, of the 
iiacteria usually pre.sent in the milk; (2) the 
inoculation of the milk wdth a large riumbei of 
the desirable gcrni.s, to ‘start’ the proper fer¬ 
mentation and control the ripening The intro¬ 
duction of pure-culture ripening w'as bi ought 
about under rather iriteiesting ciicumstance.s. 
A c'ommon and veiy .serious dc*fect in (.1ic*(ldar 
clieese in tlie .south - we.st of Scotland at that 
time was a form of discoloration. The colour 
of the clic'cse bc’camc^ bleached in large patches, 
and an un])lea.sant tlay'our became pronounced 
in the allc’cted part.s. A discoloration com¬ 
mittee w’as formed at (Ustle Douglas in Sep- 
tc’iiiber, IHOf), with the object of di.scoveiing 
the cviuse and a remedy, .and of improving the 
chee.se of the south-yvest of Scotland The com¬ 
mittee W'as fom])osi*d of several of the leading 
daily faimeis, piactical chee.sernakers, and dairy 
in.stiiictors, including Mr. R. J. Druminond of 
the Kilmainock Daily School, wdiile Mr. ,1. K. 
(\anipl)ell, li Sc , of the (Da.sgow Technical Dc»I- 
legc*, yvas einploy-ed to make ob.sery’^ations on the 
.scientific pail of tlie woik As the ivsiilt of the 
committi‘e’.s inyestigat ions it was concluded that 
discoloration was piobably (‘aused by a .spc’f ic‘s of 
b.i(t(‘iium yvliich ch'y eloped in the iipening milk 
oy(‘might and in tlie curd; tliat tlie keeping of 
the ey'cning’s milk at a temperatuie lowei than 
that coiniiionly adopted would tend to clic'ck tho 
development of th(*s(‘ ]*actc‘iia in tin* milk, that 
tlie addition of a staitc*!, such as tlie ]»ure cul- 
tuie staiter used in the* i i])(‘mng of cream for 
butteimaking, to the mi\(*d milk in the moin- 
ing would tend to binig about a desirable* 
iipcning 111 the milk and cuid, and to furthei 
(h(*c k the* development of the injurious luc- 
tc’ii.i causing the die.ided di.sc oloration. Thc^si* 
thc’oi i(*s were put. to tlie practical test by the 
(omniittc’c*, and weie fully confiimed by the 
lesiilts ol>tained in extensive expeiiinents in 
(*h(*esc‘m.iking .it vai ions c(‘ntie.s in the counties 
of Ayi, Kii kcudbi ight, .ind Wigtown in I8JH> 
and IHJIT The.se iiiidirigs were fuitht*r con- 
liimc’d by the lesults of (*\tensive bac terio- 
logu’.il examinations of samjile.s of di.scolouied 
(h(*ese, and of otlic*! detailed bac*tc*riological iii- 
yc‘.sligatioiis The use* of cultuie staiters in 
c*hees(‘inaking was cpiiekly' adopted by many of 
the* leading makeis, and has of kite years been 
gieatly (*\tendc*d tliicuigh the inHueni’c* of dairy 
schools and itiiieiant instiuctois in the .soutli- 
wc’stein counties of Sc*otland and in England 
geneially, with the* result that the cjuality of the 
c heese IS inoie uniform than foirneily, and of a 
high(‘i standard of merit, due largely to the 
inoH* 1’C‘gulai contiol of the* ripening ])i occ’.s.ses 
N(*\t in iin])ort.ince after fer*mentation i*ornes 
thci (‘ooking of the curd This is a ])ioc(*.ss of 
diaining away much of the* moisture* containc’d 
in the curd at time* of coagulation. In Cheddar 
chee.seinaking, tlic* .serum or wliey is gradually 
ex]»ellc*d by various .igeiicie.s, until tho moistuie 
IS reduced from about 87 to about 33 per cent. 
The cooking of tlie cuid largely determines the 
textui*e aiicl body of the chee.se, and also its ke(*p- 
ing propei’ties The chief condition for the re¬ 
moval of moisture, after coagulation of the milk. 
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is contraction of the curd, and this is brought 
about for tlie most part l^y lieat and acidity, 
also by mechanical pressure, and to a certain 
extent by salt. The cutting of the curd into fine 
particles facilitates cooking by exposing a greater 
surface. Heat and acidity cause the curd to con¬ 
tract, and, within limits, the higher the tem¬ 
perature and the greater the acidity tlie drier 
the, curd will become. The temperature of cook¬ 
ing or scalding for Cheddar cheese vanes very 
(‘onsidiuably according to tlie season of the year, 
the (quality of the milk, the food of the cow, 
«fec , but in general it langes from about to 
104" F. Heat alone or acidity alone will not 
properly cook the curd. The combined action 
of the two agents is iieces.sary. Anothei im¬ 
portant condition for the cooking of the cuid 
IS sufficient time for the contraction, due t(> 
heat and acidity, to take place TIk' aim of an 
intelligent maker will be to so regulate the fer¬ 
mentation and draining processes going on in 
the curd relatively to each othei, that both will 
reach a eeitain stage at the same time Thi^ 
impoi’tant ])oint is reached at the time of draw¬ 
ing the whey, which should be in from three* 
to three and a ipiarter hours aftei renneting. 
Then the cuid should be just sufhciently dry, 
and the acidity in it just sufficiently developed, 
to gi\e th(! finest (piality in the jnoduct. If 
heating is accomplished too rajiidly, a skin 
forms on the surface of th<i cuid particles and 
interferes with the projier draining of the whey 
If the acidity develops too lajntlly ielati\el\ 
to the cooking jnoeess, the curd is still insuffi¬ 
ciently cook(*(T when the whey has to be drawn 
off, and the cheese will be too soft fiom excess 
of inoistuie. On the othei hand, if the acidity is 
slow to develop, tht^ curd becomes too dry by 
the time suflicicnt acidity is obtained. 

It will be observed that the points in cheese¬ 
making of jiaramount imiiortance are. (1) to 
secun* a ]nire fermentation in the milk and curd 
by the ]iresence as far as possible of only the 
desiied species of bacteiia; (ii) to regulate the 
fermentative and diyiiig processes, relatively 
and absolutely, to exactly that degree which is 
found from experience to give the best results. 

We wall now describe .some of the jiractiial 
details of the process of Cheddar cheeseniaking 
as taught in oui dairy schools and practi.sed 
by the leading makeis in this couiitiy. The 
evening’.s and morning’s milk is colh‘cted and 
mixed together in the same vat The treatment 
of the evening’s milk is one of the points care¬ 
fully attended to. The object i.s to keep the 
niilic as flee as possible from all bacterial growth 
until It can be inoculated, along with the morn¬ 
ing’s milk, with the true ‘cheese germs’ con¬ 
tained in the culture starter. Previous to milk¬ 
ing, care is taken to have the air of the byre as 
free as possible from dust and germs The cows 
are prepared for milking by having the udders 
cleaned with lukewarm water and a cloth. The 
hands of the milkeis are washed in clean water 
immediately before milking each cow. The 
first milk drawn from each teat is put aside, n»t 
to be used for chee.semaking. This milk is of 
very poor quality, and is usually contaminated 
with large numbers of germs capable of causing 
VoL III 


serious trouble in making Milking with drip¬ 
ping hands is a\oided as fur us jiossible, as 
introducing into the milk Inpiid filth which 
cannot be .subsequently removed The milk is 
drawn fiom the cow's as ipiickly and thoroughly 
as po.ssible, immediutely .stiained, and lemoved 
to the purer atmosphere of the daily. Here it 
receives .i second and more efie(*tive .straining 
thiough thiee or four layers of .straining doth 
previously sterili/ed by boiling. The milk is 
strained diicctly into the vat in whidi it is 
cooled and kept overnight. Cooling is effected 
by causing cold water to circulate between the 
casings of the vat, and by legulaily but gmitly 
.stirring the milk. The temperature of the milk 
is 1‘educed in this wav to neai 70'’ F. as soon as 
possible after it is diawm fiom the cow. Cool¬ 
ing the evening’s milk in the vat is pieferablc 
to the piaetu'c, once common, of setting the 
I milk in earthenware coolers oi shallow^ jiuns. 

I The tern pel aturi* of the ev(*ning’s milk next 
[ imuaiing is usually from 02*^ to 07'’ F., but the 
highei tempeiature is admissible only if the 
milk has been rapidly cooled the previous 
exeniiig. 

In the moiniiig the fiist duty is to note the 
tempeiatUK* of the milk, and to incorporate 
with the milk any cieaiii which may have iisen 
to the surfa(‘(i overnight This is efiected by 
jiouring the cieam through the strainei along 
with the waim morning’s milk. 'L'he starter is 
measuied out, added in the .same w'ay as the 
(leani, and well mixed with the milk As al¬ 
ready e\})lained, gieat caie has to bt* exercised in 
det(‘rniining the ipiantity of staitei to be added 
on each paiticular day, and the temperatuie of 
the evening’s milk in the moriiing is always to 
be taken into consideiation in this connection. 
That quantity is added whicb will ripen the 
milk, ready for lenneting, in from a half to one 
lioui aftei all the milk has been collected in the 
vat, and .so that the time from lenneting the, 
milk to salting the curd w'ill be from five and a 
half to SIX hours. T(m) much staiter will (ause 
too ra})id development of acidity. Generally 
the (ju.intity u.sed is from j to ^ per cent, but 
in .some cases much less is found to give better 
lesults Aftei the staitei is added, heat is ap- 
])lied, and the moining’s milk added as received. 
The wdu>le is biought to a tenqierature of 84'" 
or 85" F., and allowed to ripen until sufficiently 
acid for rennetmg. 

As .soon as all the milk lias been received into 
the vat, a coh)uring subsLince (annatto) is mixed 
w'lth the milk. About 2 oz is usually suffi¬ 
cient to colour 100 gal. of milk, but more oi less 
is used accoiding to the intensity of colour de¬ 
sired. To facilitate lapid and tiioioiigh incor¬ 
poration with the milk, the coloiiiing is diluted 
w’ith about six times its bulk of water before 
it is added to, and stirred with, the contents 
of the vat. 

The time for adding the rennet is determined 
by one or otliei, or both, of the tests already 
referred to. The milk may be said to be ready 
for lenneting when there is reason to believe 
that, with that particular degree of acidity, the 
subsequent fermentation will jiroceed at the 
proper late i datively to the cooking processes 
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going on in the curd Sufficient rennet is added 
to coagulate the milk to the projier consistency 
for cutting in forty or forty-fi\e minutes at a tem- 
peratuie of 85' F This usually re(juir€‘s about 
4 oz. i)er K)0 gal of milk, slightly less in spring 
Sind more in autumn The rennet is diluted 
with ])ure cold Avatei and stirred with the milk 
for from three to live minutes, care being t.iken 
to give a uniform disti ilmtion of the tcrmerit 
and yet to leave the milk entirely at lest befoie 
<*oagulation becomes evident 

When iMiid has formed of the pio])er con- 
>?istency it is cut into small uniform eubes by 
using Inst a jieipendiculai then a hoiizontal 
curd knife <)n ('uttiiig, wliey begins to se¬ 
parate out, and Stirling of the curd and whey 
lias to be ke])t up <‘onlinuously foi about one 
and a half liour dining the cooking of the curd, 
to jireveiit the soft paitales of cuid from stick¬ 
ing together or matting in the bottom of the 
vat The stilling is done first by band, and 
when the curd has become a littl(‘ fiinier, b> 
a sj)(*cial wooden riikc About ten minutes 
after cutting, h(‘at is apjilicd \(‘iy giadually to 
the vat, and tin* tempei,ituie of the contents in¬ 
creased about I ^ F ev(‘rv four <u live minutes, 
until the cooking oi s<*alding tcmjieiatiiie is 
reached in about sixty minutes after eut.tiiig 
Stiri’ing IS continued for «il)out tweiitv oi tlnrtv 
iijinutcs aftei’ heating, oi until the <uid is suf- 
fieicntl^V linn to si'ttle in the bottom of tlie vat 
without matting 

Th(‘ (‘Uid IS allow'd! to !i(‘ under tlie vvhe\, 
cooking and dcvelojnng aeiditv, until tlie stage 
Is leached at which the whev should be inn otl 
This is usually in about one hour after settling, 
or threi* and a qu.iitci houis aftci reiiiieting. 
J)rawing the whc\ has the eflect of di'tei mining 
the cooking of the cuid and controlling tlie 
subscijuciit fermentation, and unless both aie 
propel ly regulated theie will be an impeif(‘ct 
product Th(^ makci must be guidi'd at tins 
point chiclly by the acubt v, but a skiltui makci 
will hav(‘ been vv.itching dosi'Iy the latc at 
which the acid has been developing, and linriv- 
ing or holding back the (ookiiig ])ioeess aeemd- 
ingly. Th(^ acidity in th(‘ euid is delei mined 
by the tests alieady deseiihed, usually by the 
liot-iroii test Jii deciding ujion the dt^giee of 
acidity to he developed iii the lurd at this stage, 
the maker must be guided by his or liei own 
pievious ex])erienee. A good rule is to observe 
the time that elapses afttu diawing the whey, 
liefore tlie cuid is siifhiiently matured for Stilt¬ 
ing. If theie lias been .sound judgment as to 
the draw'ing of the w hey, the euid will be leadv 
for .salting in from two and a lialf to tliiee 
liours Jf a shortei time is leqiiiied, the fei- 
mentation lias been too fai advanced befoie the 
whey was drawuqand vice versa, and the maker 
should remember the fact foi his oi hei guid¬ 
ance on the following day. The consistency of 
the curd is also an indication for an exiicrienced 
maker. If the acidity is sufficiently aevelo])ed 
the eurd will he somewhat, fiiiner to the touch 
and more perfectly cooked than earlier in the 
proeess. 

When the whey has been allowed to run off, 
so as to expose tlie surface of the curd, the latter 


IS removed to the cooler and stirred for a few 
minutes over draining racks covered wdth a 
draining cloth, to remove excess of moisture. 
The manner of draining at this stage influences 
the nature of the jiioduct eoiisiderahly. Slower 
draining, with the retention of more moisture, 
leads to a (piicker development of acidity and 
a softer curd. Jf the method of slow draining 
IS followed, the whey must be leinoved fiom 
the curd decidedly sweeter. When the curd is 
sufheiently dry it is ])iled iqi at one end of the 
cooler to a depth of about 6 in to retain the 
iH'cessaiv moisture and warmth and undergo 
further fermentation It is covered witli cloths 
to keep tlie surface w’^arm and the fei mentation 
uniform. In half an hour it is cut into pieces 
about 10 in. sipiare and turned. It is sulise- 
qiiently turned and piled up double every half 
h(un until it is milled Tin* curd is milh‘d when 
it has changed fioin tlie loo.se granular .state to 
a coinjiai t, smooth, and tough condition, and 
will icacbiy draw on the liot non in threads 
about H in long It is usually milled in about 
one and thieo-ipiartei hour aft(‘i’ being removed 
fioin the v'ai IVlilling inqilies jiassing the eurd 
in ])ieces through a disintegiatnig machine or 
curd mill The object is to ieduce the cuid to 
.small fiagmeiils, of a size that will allord equal 
distiihution of the salt, and facilitate lemoval of 
moisture and close jiacking of tlie cuid during 
j)i essing 

Aftei being biokeii, the enrd is stirred by 
hand for abmit fifteen minutes to liberate the 
accumulated gases and admit of aeration. It is 
sub.seqneiitly piled and eoveied up to fuithei 
matuie before bi'iiig .salted At this stage a 
iipe, cieamy fl.ivoui is developed, and the (‘iird 
mellows so that when juessed in the hand it 
gives out about eipial jiaits of w'hey and lupiid 
fat The curd will not now draw' on the hot 
non,bill, sinqily melts down witli tin heat; and 
the inpiid expelled on picssing the eurd, when 
tested by the aeidiineti'.r, will show about 1 j>er 
I ci*nt of acid A caieful maker will not salt 
the curd too eai Iy, but will wait until, in Ins 
o]anioii, the curd has piopeily matuied, and 
thus avoid tliat ofienness and tongliness in tex- 
tine and bitterness in flavour not infiequently 
found 111 Cheddai cheese. 

Salt is added chiefly for tlie flavour it im- 
}>arts to the cheese, (kird iijicned w'ithout salt 
acquires a .strongly bitter flav'oui Salt, if pie- 
sent, neutializes the hitter piineiples ])rodueed 
111 the euid during ripening. It also piomotes 
the expulsion of w hc), and has a certain jire- 
.seivdng effect. The (piantity used is goveined 
to some extent by the moisture and acidity in 
the cuid, and the tunc to lx* allowed for iipen- 
ing. For Clieddars a connnon jiioportion used 
i.^' 1 11). of .salt to 50 11) of curd. The salt is 
tliorouglily mixed with tlic curd by hand, and 
about fifteen oi twenty minutes allowed for it 
to di.s.solve and diflu.se into the curd particles 
befoie pres.sirig. The curd is packed into the 
ches.set at a temperature not below 76"' F. At 
low'er tenipeiatures the paitides do not cohere 
clo.sely, and the whey is not properly expelled. 

Pressure is applied very lightly at first, just 
sufficient to start the whey to run, and is gradu- 
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ally increased, so that hy tlie end of three hours 
tlie total weight acting on the cheese is not less 
than 2 tons. Heavy pressure tends to give a 
close solid texture and hody, and to remove 
the free moisture which would cause a sliarp, 
hitter flavour in the cheese. Pressure is main¬ 
tained constantly for three days, after which 
the ‘green’ cheese is sent to the curing room. 

During pressing, attention is given to the 
finish and appearance of the cheese. The ches- 
set or mould determines the form and size, and 
only chessets of a fashionable jiattei ii, capable 
of containing from 80 to 00 Ib. of cuid, aie used, 
fspecial measures are adopted to secuie a thin, 
smooth rind and well-formed edges The chee.se 
is turned in the pi ess the first evening, and 
leieives a hot batli next moining by being im- 
iiieised in water at 140' h\ foi one minute It is 
turned in the jiiess daily, and a fiesh, dry cloth 
ajiplied eacli time, until the third day, when the 
suifac(‘ is libmally gieased with pine laid and 
covered on the ends with thin cotton Next 
moining it is removi d finally from the press, 
and firmly and neatly bandaged with cotton to 
preserve the shape during cuiiiig, and leave a 
smooth suiface, free* from cloth maiks or othei 
impressions. A good finish <ilways enhaii((‘s the 
value of a cheese to a buyei ipiite apjireci.ibhy 

During occupies about ten oi twelve weeks 
according to conditions The curing of liaid 
chee.se includes seveial c<»m])lex diaiiges, the 
study of which piesents many dilhcult pioblems 
Several theoiies of cuiing an* held—that the 
inipoitant changes aie due to bacteri.i, to lactic 
and, to en/ynies inherent in milk. These 
theoiies art' shown to be inadeipiate to explain 
the circumstances of the ca.se Later I’cseai'ches 
(Doward) go to show that the agent chiefly re- 
.sjionsible is the small proportion of pejisin con¬ 
tained in extract of I’cnnet , that the action is 
dependcMit upon the jiie.seiice ot a suflinent 
degiee of acidity in the ciiid, that the acidity 
i.s supjilied in piactue by the development of 
lactic acid in the piocess of chec.semaking (Vi- 
tainly, in piacticc, the degree of acidity devel¬ 
oped IS found to have a predominating iiiflumici' 
on the subseijuent i hanges in the curd, and the 
chaiacler of the I’lpmieil pi’oduct. 

The time nece.s.sary for cm ing depends upon 
seveial conditions, such as the acidity of the 
curd, the jieicentage of moisture, the (juantity 
of .s<ilt, the (juantity of rennet, and the tempeia- 
tui*e of the curing loom Within limits, the 
higher the tcuiiperature the more rajiidly the 
change's take place. Differeiice of ojiinion exi.sts 
as to tlie best teiiijieiatuie for curing Some 
advocate curing at lower teriijieraturcs, such as 
4(T to 50' F, as is commonly done in warmer 
climates Low tem])eraturc.s of curing may be 
advisable when dealing with relatively impure 
milk which has been exjiosed to sources of con- 
ta,niination over which the maker lias little or 
no control. It i.ss;luiirig tlie comjiaratively .slow 
changes in the curing room tliat undesirable 
germs present make them.selves evident, and a 
low temperature of curing tends to inhibit their 
development. There is less evapoi’ation of mois¬ 
ture and loss of weight at the lower ternpei'ature, 
but unless the curd is more thoroughly dried in 


the making to counteract this effect, the (hee.se 
will come out too .soft and weak in charactei. 
Curing at low temperatures implies longer time 
and .slower returns, while the exjieiise of artificial 
cooling is very con.siderable. Experience show.s 
that when dealing with comparatively pure milk, 
under favourable conditions, the be.st lesults 
are obtained by cui'ing at about 58' oi (>2'^ F. 
The best cheeses jiroduced in this counti y, and 
admitted to be the finest in any country, are 
invariabl> cuied at, a.s lU'ar as practicable, the 
higher temperatuie.s. See also (hiKKSK, Sta- 
Ti.sTics OF, and succeeding ai tides. [w. .st ] 

Cheese. — ('heese is the name given to 
vaiioiis prcjiarations of the casi'in of milk, .se¬ 
pal ated, togetlu'r with sonic (*f the other con¬ 
stituents, by means of rennet, and afU'i wards 
KuidcK'd mole soluble and digestible by the 
a(tion of f'umcnts, the action of these being 
encouraged by the jirocesses emjiloyed in mak¬ 
ing and 111 tlie .sub.seijucnt tieatment The.se 
feiments which a( t on tin' in.soluble casein are 
! of the iinoigam/cd tyja' called en:j/mes, though 
I they may owe their oiigin in jiait to the or- 
' g.iiii/.ed batteiia or moulds winch develoj) in 
the diee.se They ar(' also in pait dei ived from 
the enzymes of the rennet and fiom the natural 
' eiizvines prcsi'iit in the milk. The exact part 
' which all these enzymes jilay in the ripening is 
I not at jire.sent known, and diflcrs in differi'iit 
I cheeses, .some liaving been investigated more 
' than othei s 

Very many vaiieties of cliee.se ar<‘ made in 
difleient jiaits of the woild, .some being made 
I from till' milk of dillerent animals, many from 
I the xvliole milk of tin* cow, while otlu'rs are 
made fioni skirn milk, and otliers again from 
cieam oi vt'iy iidi milk Ditrerent districts 
h.ive then sjiecial varieties of i hee.se, but the.se 
vaiieties an* dependent more on the manner 
of making than on any difierences in the soil 
and herbage The methods enijiloyed result in 
diee.ses vaiying fioiii small ‘.soft chee.ses’ to 
large, liaid, prc.s.sed chee.se.s. 

The staiting point is in all cases pure fie.sh 
milk It IS not po.ssible to destroy undesiiable 
ferments by pasteurization or sterilization, for 
milk so tieated will not make a cheese which 
will i*ipcn. it IS therefore of the gieate.st im¬ 
portance that the milk .should, to begin with, 
>0 as flee as jiossiblc from organisms which 
might produie injurious results Among these 
aie bacteria of the type of coh commu)}e^ W'hicli 
produce lu'aving’ in the chei'.se — small holes 
caused by the jiioduction of gas. There are 
.several germs wdiK'h jirodiice this effect, and 
they are for the most part derived either from 
cow manure or- other’ ficcal matter direct, or 
througli the medium of contaminated w'ater 
whicli may have got on th(' cow’s udder when 
the cows are allowed to stand in dirty ponds, 
&c Tin' remedy, as in all ca.ses of rnicrobic con¬ 
tamination, is cleanliiie.ss: the wa.shing of the 
udder of the cow, the hands of the milker, and 
the milking ve.ssels with a suitable di.sirifectaiit 
solution. Among the other numerous organisms 
which may be present in the milk are a riuriiber 
which result in the production of various taints 
in the cheese. Of these taints bitterne.ss is one, 



180 


Cheese 


and is sometimes caused by bacteria, as in tlie 
cMse of J//rroc'orrf/s co.fcz aman and Ti/rothri.v 
genu'iihitiii^^ oiTjf.injsiii.s wJiieli produce f)e|)ti(' 
i’er/uents. 

An interesting cxniuplc of a bitter ch(‘(‘se 
orpcanism is that of Tot tihi (unani^ the source 
of which was traced to the Jcvives of the sii^ai 
maple, under w'hicli tlu* clean diur-ns \vei‘e 
pl.icetl and became infeited a ])iacti(‘e wdiK h 
resulted in much cheesi* lieinix spoiled in Canada 
bef«>re tlH‘ souice of infection w.is found out 
r»lack s}jots in cheese m.i\ bn caused l)y moulds, 
oi by jiarticles of iH)n wliuh ;^et into the milk 
and .11 aftei waids eliaiii^ed to sulplndi* by 
sul])huretted hvdioi^eii pio(luei‘<l in l•l^)elllng 
Otbei’ moulds winch produce eolouis in c‘heese 
may ^^et into the milk oi m.i\ be deiived from 
the air oi utensils of the daily at latei sta^<‘s 
in the manufaetuie 

Although It IS im[)oitant that tliesi* injuiioiis 
organisms sliould be abscuit fiom milk wliieb is 
to be used for ebeesem.iklii^, it is ecpially im- 
poi taut tliat a propm de^rei* of acidity should be 
(h‘\ (‘loped in the milk, .iiid in tin* case of some 
< heeses this is biou^ht alioiit by thc‘ addituui 
ol .1 j)uie culture of a lat'tie ferment which f^o(*s 
b\ the n.ime of ‘startei’’. Freudeni ck li and 
otheis have claimed tliat tliese la( tie ferments 
])lay a viuy import.uit jiait in th(‘ subse(juent 
iipeiun^ of the elu'C'st*; but- it is ]>iobable tli.it 
their eliief funetKui is the prodiutiou (►f l.ietie 
acid, which has a very ^leat iiillueiHc on tin* 
natuit* of tli(‘ curd subse(|ucutly ]»rodu(ed 
Some f)a(“tei lolo^ists lia\e thout^ht tliat the 
easein fc'rmeiitsof thei othi i\ t_) pe disco\ ei ed 
b\ Duclaiix W'eie (»f imjMd taiice iii cheese iijieii- 
iii;; , and on the ('oiitiiient cultuies of thes4‘ 
ba<teiia have even been used foi < ht‘ese-m<iking, 
but the results luive not juslilied thmr us(‘ 

'riie ])ure milk liav mg att-aim*d a suit.ibh‘ de- 
giee of acidity, is coagulMt<‘d with lennet, tlie 
ii‘nnet ferment (‘(MUi'itmg the (Mseiiiogeii of 
the milk into casein, the eal< luiii salt of wlmh 
IS insoluble*. The ])ioc(*ss of (oagulatioii takes 
pl.iec 111 two stages. 'I’he fiist st.ige is a tei- 
iiuMitative ebange, d(‘peiideut solely on Uu* 
leiiiiet feriiKMit, W’lieiebv the (ast*mogeii is eoii- 
\eited into casein. The second st.ige is de- 
])endent on the jiieseiice of lime salts, and c-oii- 
sists in tlie eiiidliiig of the milk oi the sepaia- 
tion of tlie insoluble calcium casemate With 
this (uid most of the fat is .dso eaTHcd down, 
togetliei wuth some of the other eoiistitiieiits 
and the pioteolytic feimcuits of tli(‘ leiinet The 
temp(‘raturc, salting, pivssmg, and other sub- 
secjiieiit tre<itment will deteimme the nature of 
tlie ferments, wlmli <<iri \ on the furtbei iipeii- 
iiig proeesse.'., but m .ill e.ises the c-aseiii is 
broken down to moie soluble bodies, .‘■ucli as 
leucine, tyrosiiu*, and even ammonia Hodu*s 
allu'cl to ])ept()nes ai’c prob.ibl\ of the greatest 
importance. 

The analysis of cheese iiu hides the detei- 
inination of the water, fat, total iiitiogeii, ash, 
and salt. The products of iipenmg are also 
sometimes determined, and the fat is examined, 
as in the case of butter fat, foi animal fats. 

The water, ash, and salt aie deterniined by 
nichmond’s method in 2 or .3 grin, of cheese, 


which ai’c cut into sinail pieces in a flat-bot- 
toiiuHl disli and dried in tlie wat-ei* oven for si v 
Iiouns; (he basin is incimed so that tlie fat 
runs otrtJie diying cJi(‘(‘se. Weighings are then 
made at intervaJs of one Jiour till tin* lesiilt is 
pnicticiillv constant The Joss in weight gives 
the w'atei in tlie poi tion taken. Tlie meltecJ fat 
IS tlien jioiiied oil, and the i(\siduo maiM'rated in 
liot am\ I alc-ohol, when this has been dr.aiiic;d 
off, the lesidiie is burnt and tlie ash is weighed. 
The salt is then dissolved out, and the chlorine 
titiatc‘d w'ltli onc-tenth noi'inal silv(‘r nitrate; 
tin* number of c c. used multiplied by OOO.'iHh 
gives the grin of salt in tlui wu*ig]it taken. 

Tlie f.it may be extracted wutli etlii'r in a 
Soxhlet extractor, aftci fiist giindmg up 3 or 4 
grm. of tin* cheese* in a small moi’tar with twuce 
the w'eight of .inliydi oils c*oj)per sulphate Modi- 
fic*.itions of tin* W(*rner-8ehmid metliod and 
(iotllieb Rose method are also good. The total 
nitiogen is determined by Kjeldald’s method in 
about 1 grm of che(*s(i. 

Aceoiding to Kicbmoud, the pi*odu(*ts of 
iipemng may be estmiated in tlie following 
inanin*! . Weigh 10 gun of (‘lieese, ])lace in a 
sm.ill mort.ii, .ind add ii.h (* c. of boiling watei ; 
with a pestle guild ii]) tin* < lieese and water, 
and poui off tin* solution tliioiigh a filtei, col¬ 
lecting the lilliab* m .i 2r)0 c c* flask , n*p(*at the 
tre.itment wutli cc of boiling wat<‘r till nine 
po!*tions lia\c‘ bc*en used, cool the total filtiates, 
make* up to lir)0 (* (*, and mix well Ex.ipoiate 
.^>0 c c in a wt'ighed liasm, .ind weigh tin* solids 
alt(*i di Miig t ill (onstant, ignite and w't*igh the 
.isli, the W(*ight of tin* solids l(*.ss the ash i**- 
))resents the pioducts of i i|)(‘mng. 'J'hc* diflei- 
(*n(*(* betwc'cn KM), and tin* sum of the w'atei, 
fat-, ash, and piodu(*ts of iipenmg, may be* taken 
as unalleied (*as(*in 

'I'ln* ])iodu(ts of iipeiiirig may be* diflei- 
c*nti.it(*d, to bO c (* of the lilti.ite add .b ( i of 
eoppei sulphate, and estimate the [iiimaiy ]jio 
dints of iipeinng bv tin* l{itth.iust*ii method 
.IS follows Neutralize* with c.iiistic* sod.i solu¬ 
tion , colle(*t the ])ie( ipitate in .i W'(*igln‘d (looch 
c*nu ibh*, w'ash well, and ciiy in a water ovi*n , 
(‘xtiaet tfio f.it with ether, and di^ till const.int. 
Ignite and snbtiact tlie wu‘ig]it of the asli, the 
ditlereinc* will give the wc‘ight of the ])i imaiy 
piodiiets of Iipenmg, /.c. soluble pioteins. 

To examine tlie fat, .ilxuit ,b0 grm aie clued 
till tlie fat runs out, the rt*maiiiing curd 
then extia(*t(‘d with etliei, and the ether eva- 
jionited fiom the fat, tin* fat is then examined 
as in the (-.i-se of biittei fat (see Hcttku), tlie 
Iveicliei t-Wollny figuie bc*mg geneially detei- 
mined The addition (4 animal fats can be thus 
detected Tin* ivniov.il of fat from the milk 
used in making thec}ie(‘s(* can be assumed if the 
fat is le.ss than 45 ])er cent of the dried clieese, 

Ol less than six tinic‘s the total nitrogen. 

(Vitain t(‘sts aie of considerable value in 
elieesem.iking, in addition to the estimation of 
fat and cuid in the milk to be used. Tin* ab¬ 
sence of oiganisms causing heaving can be ascer¬ 
tained by a fermentation test, which consists in 
placing about 10 c.c. of the milk in a steiile test 
tulu* and keeping it at blood heat for eightec'ii 
hours, during winch time no bubbles of gas 
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should be seen in the tube; milk which pro¬ 
duces bubbles of gas in eighteen hours is likely 
to make ‘ heaving cheeses ’ (see above). 

The acidity of the milk should he determined 
by titration with standard caustic soda solution, 
phenol})hthaleiii being used as an indicator 
(see Acidimeter). The knowledge of the right 
acidity to be developed for a particular cheese 
in a particular distru t before adding the rennet 
is most important; otlier operations can also be 
regulated oy tlic acidity of the whey. The 
titration is generally made in a small white 
porcelain dish, 10 c.c being takim and a few 

N 

drops of the indicator If caustic soda (free 
from carbonates) is ust‘d, ea(*li ^ c c. repre¬ 


sents I"" acidity, and tin* degrees niiiltiphed by 
0 000 will give the .icidity in jicicentage of 
lactic acid The strength of the lennet is also 
determined (see Hen net). 

The coni])osition and f(*riin*nt/ation changes 
wliieh take ])lace in cheese diflcr according to 
the various methods emjiloyed in their iiiiinu- 
facture; a few of tlie ])riricipal types of clieesi* 
will therefore be taken in order. 


(’leam cheese may be made without the use 
of lennet, the lactic acid ferments being used 
to thi(*keii the ci’t'am According to Vieth, 
such a cheese contains water 30‘()(» ])er cent, fat 
00 per cent, proteins 101 per (vnt, lactic 
acid 0 ^() pel* cent, .iiid ash Tlh ]K‘r cent The 
vanations are eoiisidei able according to the 
methods used. 


In the case of soft cheeses of the Caweni- 
bert type the enzymes producing ripening and 
partial liipiefaction of the casein come from 
moulds which grow on the surface of the chce.se, 
the mats on which the chee.ses are ripened often 
producing the necessary infection , but on start¬ 
ing to make the cliee.se in a new district it is 
necessjiry to introduce the riglit orgamsm.s. 
Pentedhum canduium ])lays an important pirt, 
and Oidium lactu is al.so found on the.se cheeses 
in the earlier stages The composition of (Jamem- 
bert a.s given by Duclaux is as follows Water 
4r)‘21 per cent, fat 30 31 ])er cent, jiroteins 19 75 
per cent, a.sli 4*70 p(‘r cent. 

Intermediate bet^\een the soft and hard 
prcss(*d ehreses conies the moulded Stilton, 
with its drab-colourrd, wnnkled skin. The milk 
IS often enriched with cream for the nianufac- 
tuie of this t'hee.se 'J'he method of making the 
(heese admits of the growth of green veins of 
Pniicdlmm glaucum, a mould wliuh develops at 
later stag(‘S of n]K*ning and coiisiiines the acid 
jmxliiced by the lactic ferments, and favour¬ 
ing the further iijiening of the cheese. Other 
( heeses, the Koipiefoi t (m.ide from sheej/s milk), 

(«oi gon/.ola, <S:e , de])end to some extent on the 
giowth of this mould 4'he com])osition of Stil¬ 
ton as given liy Voi'leker is as follows Water 
32 18 })ei ei'iit, fat 37 3() per cent, prott‘ins 24'31 
pel cent, sugai and e\tiaeti\t*s 2 22 per cent, 
salt 0 89 ])(•! (*ent, ash 3 04 ])(*r cent. 

The following table gives tyjiical analyses of 
.s<une of the })rin(*)pal hard - pre.ssed Engh&h 
cheeses — 


(’heddai 


jier cent 
. 33-‘12 
: 4.3 15 
2S-12 
0 

1 15 

2 70 


100 00 

[.T Go.] 

Cheeses Classification of‘.' The pro- a skiin-milk chei'.se, and theivfore of no .seiioiis 
dominant types of Knglish cheese belong to account, even in Wales, which to a .small extent 
what is teidinically <*alled ‘hard’ chee.se, and }uoduces it It is one of Ireland’s misfoitunes 
the (juantity of ‘.soft’ cheese made in this nevei- to have evt)l\ed a chee.se of her own, for 
(ountiy IS relatively very small. In England it is obvious tliat no heibage and climate el.se- 
thcre are more tliaii half a .scoie distinctive wdime aie supeiior to tho.se of Ireland for on 
‘makes’ of hard (heese, to wit (^leddai*, (’he- modern lines—tin* fuoduetion of cheese eipial 
shire, Ootheistone, J)erbyshiie, J_)oi.s(‘t (‘blm*- to tlie best made in England. Ireland is e.ssen- 
xeinv’), ‘ Factory’, (J louc(*st<*i .shii e, Lancashire, tially a niilk-produciiig ecmntiy, but the genius 
Lei(*esteishir(', Stdton, Wiltshiie ‘ truckles’, be- of lii.sh daiiyers lias ‘goiie-in’, almost wholly 
sides wdiich there aie seveial .siib-varietie.s, .siieh and entirely, for biittei, tlian which no land 
as (’araway clieese, (freen cheese*, and Buttei- c*an pioduec finer. 

milk cheese, whidi arc* ('.ss(*ntially s])oradie and The soft cheeses of England that have* more 
searci^, inasmuch as the demand for them is small tlian a lo(*al habitation ancl a name aie three in 
and fitful The Ajiglo-Saxoii lace all ovei the niiinber, viz. Bath, Cream, and Slipcote. There 
world run on h.ird cheese so generally and al- are, however, manj" other makes or varieties, 
most c*\clu.sively that tin* ])refereiic*e for it may purely local and limited, and made pretty much 
almo.st he regarded as a racial (piestion. Scot- all alike. Cream (*h(^ese is the only om* that 
land and Wales have, each of them, a clieese has any exten.sivc importance, for it is known 
of its own, recognized as such, viz. the Dunlop to everybody, and the otlieis are not. 
and the Caerphilly respectively. Caerphilly is On the continent of Europe, especially in 
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France and Germany, soft clieese is predomi¬ 
nant, and hard cheese is, l)roadly speaking, (piite 
suhoidinatc. All the same, however, there ai'e 
several grand types of hard elieese, the king 
of which IS the Emmenthaler of Switzerland, 
incorrectly known as (Triiytire for the most part 
in this country Italy is ])roud of her three 
hard t heeses Parmesan, (xorgonzola, and Gaccio 
CUvallo, the two former heing famous in many 
lands France, too, has her unnpie and pojmlar 
Ihspiefort cheese, made* for tin* most pait from 
the milk of slieej) and goats, especially of the 
foi m(*i. 

The nunihei and variety of ('ontinentiil soft 
cheeses are legion Many of them are widely 
known, and <it the IkmiI of these in p<»pulaiity 
may he jilaced the Camemheit 'riu'se aie 
pleasant vaiiatioiis in a hut they aie all 

n*lishes r.ither than serious ait ales of foinl 
Others theie are, mostly in Geimanx, which 
i'e(juir(‘ that one’s taste should he hoi n to them, 
oi that it should suhse(juently go through a 
long, an intricate, and a not altogether pleasant 
tiaining Soft ehet'si's cannot ix* r(‘gaided as 
economical foods .is compared with haul cht'cses, 
h(‘( aus(' there is miK h waste of (i ust .ihout them, 
and most of them soon go (»li tla\oui 

|.l I- s] 

Cheese, Statistics of. No ofh<*i.il esti¬ 
mate evistsas to the (juantit v of < lus'se .innualK 
maiiuf.ictuied in the rnited Kingdom, .ilthough 
the suhjei t h.is heeii o(casi<uiall\ de.df with h\ 
individual en(|uneis into (piestions id agiicul- 
tural econoiuK s Pe\iew'uig th<*se \aiious <on- 
clusions, hut h.ising their own estimates largel> 
on tlie lelativi* consumption of i heese hy \.ni- 
ous (lasses of the <ominunit\, <i leceiit (’oni- 
inittec of the Itoyal Statistnal So<iel\, in re¬ 
ports explained to that hodv hy Mi Iv II Hew, 
suggest-^ 1(){ 11). pt*? annum as thi* prohahle 
lation of cheese consumed h\ eacli unit of tlie 
jiopulation in tliis country at the jiresent turn* 
Tw'o-tliiids of this, it IS deal fiom oul im]n>it 
Tccoids, which foini the sole leliahle f.utoi in 
the calculation, come fioin ahioad, wheme foi 
som(‘ time wa‘ lune heen ux'eiMiiga ycail^ cpiota 
of ]ust flH Ih of clieese pel prison Not \eiv 
much mole than lialf as much, oi 3 7 Ih ])ei 
head apjiaiently, theudou', lepi(‘simts the ])i(‘- 
sent domestic manufactuu' of this lomiuoditv 
It would take l(‘ss th.in i) ])ei cent of the milk 
furnished .innually hv thi* cows (d tlie I’nited 
Kingdom to su]>]dy this (juantil> Praetu-allv 
ir).3,()0(),UtK) gal. of milk out of 1,7:23,()()(),()()() gal 
available for all puijioses may thus Ik- takum as 
su])})lying 1,3(>(),()0() < wt of all forms id British 
elieese. The imports for the same gioup of yeais 
gave us nearly twuee as huge a figuie, oi a net 
total (d iJ,r)i20,(X)0 ew’t. For the veai 1907 this 
importation was indeed somewhat lediited, hut 
taking a longer surv(*y it may he said that o\ei 
the wliole period from the end of 1897) up to 
1907 the receipts of cheese from ahioad have 
kept very closely to an average of 2,5(K),00() 
ewt., a calculated ration of nearly 0 8 Ih ])er 
head having been thus maintained 'without 
much variation for a dozen years. T1 m‘ elieese 
imports of the United Kingdom have not in¬ 
creased with the same rapidity that has dis¬ 


tinguished those of butter, but if the compari¬ 
son be made with the period before 1870, when 
the total was below a million cwt., or with 
the five years 1871-5, when it averaged only 
1,350,000 ewt, the addition is nevertheless con- 
sider.ible — the sea-borne supply being nearly 
doubled. 

Unlike some other forms of imported food, 
the cheese which arrives in our ports in this 
country is, as to three-fourths of its bulk, the 
produce of a single British colony — Uanad.a, 
whence in the last five years we have been ac¬ 
customed to draw^ annually quantitu‘s varying 
fiom 1,7(K),0(X) to 1,900,(X)0 cwt. larger totals 
than our entire British production of cheese sup¬ 
plies This source of imports has gi own, while 
the (piota furnished by the United States has of 
late .steadily declint‘d, i caching only 5 jiei cent of 
the total leceipts in 1907. Holland with 12,000 
cw't. of cheese, and New Zealand with 192,(XX) 
cwt, are the only othei important contributors 
to oui wants tlie Flench and Belgian exports 
of cheese to this country collectively do not 
re.ich 120,(KM) cw t. in recent ^ (‘ars. 

The available statistics of tin* prices of cheese 
aie not \eiy satisf.ictory, hut tin- piihlishi*d 
aveiage of the Bo.iid of Agiiculture ‘Maiket 
l*iici‘s’ foi 190(1 gave a mean of 73.s pei (‘wd. 
foi Biitish C^ieddai, and 71)! foi ('heshire oi 
fiist (pialitv, while the .iverage joi Canadian 
Cheddar, whn h foimed the luilk of tlie im- 
poits, was fiom (IJ.s in tin- lowei to ()3.s in 
tin- higluM grade For the whole \eai 1907 
the Boaid ot Agiicultuie (igures quote British 
(’heddai as le.icliing a [line of 7().s' pm* cwd , 
hut (’an.idi.in < In-esi- pines lem.iin as hefon*, 
although foi these the tiadi* ciKulars of om^. 
of the turns i-ngaged in tin- inqioit tiade, the 
liguies for the yeai ended 30th duin*, 1907, run 
higher than this, oi an a\(U*age of Ots' Ic/ lor 
I Can.idian i'ln-ddai compan'd with only 54.s* jku* 
cwt ill tin- simdaily lollected juices for the 
wholi* t(-n ^eais 1898-1907 Tin- mole geneial 
avei.ige v’alues to he ohCliiied fiom the Customs 
H-coidsol .ill glades of imjioited iheesi- over the 
two yeais 190()-7 stand .it 58.s‘ ju-i (Wt, while 
.1 JUKI- of less than .50,s jiei t wt. was inling in 
the fiist five yeais of the ii-ntuiv, and 4.5.>( 8f/. 
oidv in 18f)(I-1900 To find an average of ini- 
])oited ( heese values above (iO.s a cvvt it would 
he nei-dtul to go hai k to 18()()-70 [n o c] 

Cheese Fly. See rioi-nii.v casei 

Cheese Knife. See Ccko Kniik. 

Cheese the larva of the (4ieesc 

Fly See Pioi’iiiLA CASKI 

Cheesemakins^: Principles and 
Practice-— 'The ongm of eheesi'inaking is lost 
in .intnjuity It was, most likely, an instance 
of chance disioveiy, soiiied milk may h.ive 
heen left neglected in a skin until the Injuid 
h.id diainedawaiy and the milk had shrunk into 
a semi-sohd m.iss of i urd. Fundamentally, the 
ait and piincijile of cheesemaking lie in depriv¬ 
ing the milk of some nine-tenths of its bulk and 
weight—tins in the form of water, called ‘whey’ 
in tlie dairy Milk is leduced and converted 
from a liijuid into a solid state, and this ex- 
pres.sly to checkmate its natural tendency to- 
w^ard decomposition. This secured, it may bo 
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held over for leisurely eating at any time within 
one or two years, or longer, instead ot one or 
two days. The art of clieeseniaking secures the 
valuable constituents of milk in a portable and 
convenient form. Cheese, in ])oint of fact, is 
condensed milk; or, rather, milk condensed in 
another way into a state that is at once moie 
piadical, and therefore more generally useful, 
than is its counterpart in sealed and soldered 
tins. ('hcese and condensed milk difler but 
little in then constituents, for both contain all 
the valuable ]K)ition of the milk fiom which 
they were respectively obtained; y(‘t they both 
differ materially fiom butter, because the latter 
contains, or should eontain, no casein The pio- 
eesses employed in the prodmtion of ehee.se, 
butter, and condensed milk are widely diffeient, 
and a full aeeount of the ditfereiiees vv4»uld foim 
an interesting study in ])ractical h\giene Kaeli 
of these substances has its own sjiheK'of useful¬ 
ness, those of the two fust named being iii a 
high (h'giee im])ortaiit and <‘xt(‘nsiv(‘, whilst 
tliat of the hist naiiKsl is giadu.illy (‘Xtmiding 
but must always be (‘ompaiatively small. The 
poitabihty, the eompac tness, th(‘ simplu ity, the 
jirepaiedness, the exeelieme of cheese ,is food 
for mail, and its long-kt'epmg j)ropeities, eoiisti- 
tut(‘ an ariay of meiits vnIirIi dislanc(*s all 
rivali V 

Milk, as a lupiid to(»d foi man, is uin<|ue and 
iina])pio,ichal»l(‘, but it is uiifoitunat(‘l> liable 
to early decay. Teihajis tlie most (oinpl(*\ ait 
within the wide langc* of agi leultuial industr v, 
(‘lu'csemaking has Ixs'ii designed to leliev'c milk 
of tins defect by jihning neaily the whole of its 
valuable constituents in a st.itc* of pieservation 
The decay of milk may Ik* postponed a little by 
kee])ing the milk at a low teniperatuie, oi l>v 
treating it with soiiu* suitable antiseptic, sm h 
as nitiatc of ])otassinm, commonly c.illcd nitie 
oi saltp<‘tie. The object in chcesi'niaking is to 
separate the solid ami Injuid poitions of milk — 
the casein and the butter-fat on the one hand, 
and the whey on tlu; other—and to preserve the 
solids liy mixing with them about '2 per cent of 
clilorido of sodium, commonly known as salt 
The wln‘y exjielled caiiies oil with it neailv all 
the milk siigai (laeto.se) which milk natuially 
contains; and as this milk sugar ioians a con¬ 
genial base for baetei lal fermentation iii milk, 
its expulsion removes the chief danger leading 
to early de(‘ay This, hovvevei, is not enough, 
for as a small juojiortion of lactose avoids ex- 
jmlsioii, and as casein itself is liable to cliange 
for tlie w'oise ere long, an antisejitie must be 
used to preserve clieese whilst it ripens, be that 
period one or two months oi one oi tw’o years, 
llercin lies one of the comiilexities insepaiable 
from clieeseniaking, but not unconqneiable. 
Whilst unchecked fermentation quickly deterio¬ 
rates milk, a controllable amount of it is neee.s- 
sary to the due and coi reet ripening of cheese 
Unrestrained b{i,ctcrial fermentation in milk is 
80011 marked by disaster in that most complex 
and delicate of fluids; in cheese the sequel is 
the same, though much slower and much less 
complete. 

The art and practice of cheesemaking are 
therefore employed in concentrating the solids 


of milk into masses vvhicli, having been intelli¬ 
gently— in these days scientifically mani- 
jmlated, arc in (‘xcellent form and ccmdition 
for leisurely eating. Milk in its pi unary con¬ 
dition cannot be kept for this purpose; and 
even if it could, its bulk and weight and the 
vessels neeessaiy to keiqi it in bounds are all 
inimical l<» its convenient jioitability and use. 
Ulieese, theiefoie, is milk in a solid foim, and 
' mimisitsgie.it pieponderanee of water (iice.se 
i is milk III .1 st.ite vvlmb lends itself conveniently 
j to c<msiim])tion in various ways, and, as such, 

I it forms - when well niad(' and perfi'ctly iipened 
j — the m(»st <‘f»nvement and eiononiK'nl aitide of 
' food so f.ir revealed to mankind See Uiikddar 
UlIKIvSKM VKINO [j r. s I 

Cheese Mite (dco/^/s .s/n>), an aiachnid 
which IS v<‘i \ destriK tiv(‘, ('spt'ei.illy to tin* softer 
makes <.f dieese See also M itks 

i Cheese Press. See Dmkv ArmiANCKs. 

Cheese Rennet. Sic HKNVhT 
Cheimatobia brumata (the Winter 
Moth)—The eateijMllars of this moth an* one 
' of tin* most destnnlivi* agents in oiehaids and 
gaidens, piaetieally all fruit tiee and bush 



Winter Moth (Chriiiiahihia hmiiiata) .M.ile .nid \\ iiifiletis 
1'eiii.ilt‘s 

fi ult foli.ige IS eaten by them, also the h'afage 
of vaiioiis forest ti(‘es and loses ^I'ln* male 
moth IS winged, giI'yish-biown, the foie wings 
with wav^v, tiansveise daiker lines, and is about 
an ineli across, tin* fem.de is almost wungless, 
tin'll* onlv being foiii small stumjis for wings, 
the colon! iluskv -brow'll The males ajipear 
.sonn*wbeie about the hist wa'ek in Oetobei, ,iiid 
flv at du.sk along hedgerows and in woods and 
oiibaids, the females uavvl out of the ground 
I a few days latei, and go on appearing until 
ncculy (’hiistmas Tieing iin*aj).d»le of flight, 
the females ei.ivvl up the ti links of the tiees 
and l.iy then eggs near the buds, in the axils 
of spins and shoots, and also m ei*evices, where 
they lemaiii until Maieb, the eggs are spindle- 
shaped, but blunt at each end, deep-giecu in 
colour, becoming red wlien iieaily ready to 
liateli, w'ltli distinct shell sculpturing. Tt has 
leeeritly lieen found that the females may lay 
then ova on the trunks of trees and the young 
larv.'c crawl up in tin* spring. Tiie laiva* .ire 
.at first grey, but become green with white 
lines They are tine ‘Loopei’ or (leometer 
eatei pillars, always yirogressing in a series of 
loops; tliey have six true legs in fiont, but only 
one pair of yirolegs and an ana^ yiair. Their 
food consists of tlie young buds, leaves, blossom, 
and even fruit. They spin the blossom trusses 
togetlier and also the leaves, and thus they are 
sheltered; hut early in life, and again before 
maturity, they are freely exposed. Length when 
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Cheiranthus 

mature, alioiit 1 in. They fall to the ground, [ 
usually in June and early July, and then enter 
Uie sod, wliere tliey sjnn a eocoon of silk, eovered j 
outside with grains of earth, and remain tliere 
until the inotlis escape in autumn and winter , 
Orchard and forest trees are fre(]uently com- ! 
pletely defoliated liy tliem i 

Treatmoit consists in ‘ grease - banding’ tlie ! 
tiees in early (h'tober to the wingles.s 

females, and (‘oiitinumg this treatment until 
iieaily Ohristmas oi later If the grea.se-bands 
have to b(' ])laced high up owing to stock lieing 
ke])t in the on hards, tli(‘\ should be kept | 
moist until the end of Manh to catch the 
larvie from eggs laid below Sjiiaying wuth ■ 
arsenical w'aslies is also necess<ii \, and should i 
be done eaih in Ajiiil or late in March Eithei 
ai senate of le,id oi ]\ii is green may be used 
Tin* former is Im'sI, as it does not bum the 
foliage as l\ii js gieiui does It is made as 
follows (1) arsen,it(* of .soda (jjuie or er\stal- , 
line), -U o/ , (w) acetate of l(‘rid, 7 o/ , water, 
10 gal The aisen.ite and aet'tate are tbssohed 
and tlien aihhsi to the w.iti'r l*igs and poultiy 
.lie of mueh benefit, since the} devour the eatei- 
jnllars as thev fall to the ground |i.v.t] t 
Cheiranthus. See VValu low i«,ii 
Chelidonium. See ('ll w dink 
Chelostoma florisomne is .i wild lu'c, 

wliose lar\.e de.stioy ho]i ])oles and posts bv bur¬ 
row ing in thi*m Tin* las* is black tlie m.ih‘ 
luis a tuft of odii'eous hairs on the fa( e, and is 
dow’iiv ; the bod\ is .semi-( > bndi ic and ineui\ed, 
with an oval tubereh' on the liell}, and foui 
lioiny teeth at the tail, tlie (slges of the fi\e 
si‘gments are fringed with [i.ile liaiis Th(‘ 
fmnale has a huger head, shoitei < lubbed an- 
teniue; the Ixxly is \er\ liairv beneath, ami 
the edges of th(‘ s(‘gments aie white above 
Length, 4^ and b lines [,t c ] 

Chemfcal Manures. Thisteim is soim - 

times ap])lied toaitiiieial inanui(‘s It has no 
vei N pi ecise ajtjibeatntn, but is jxtpularls .ipplied 
to all sui*)i manui(‘s as aie made by ,iitiliei.il 
chemical ])roeesses ''I’hus the dissohed manures, 
such as su]nu’phos))h.ite and dissolved bom*s, 
which ai‘e made by acting on mineral jiliosjdi.rtes 
and bones respectiv ely with sulphuiie acid, ,iie 
hxrked (HI as tyjucal cliemic.il rnanuH's Sul- 
])h.it(‘ of ainiuoni.i, wdiich is dcined liom the 
amnioniacal Inpior of gaswoiks, iionwoiks, , 
th(‘ ammonia of wimh is passed into sulphum 
aeid, IS anotliei tyjm.d (henmal m.miiie The 
term is also applied t.o tlie potasli mannies, 
miniate and sulpli.ile ol ]xtlasli, .md to inti.rte 
of sod.i, .ill of w'hieli aie manufa<tmed fiom 
natnial s.ilts by <'h('mie,il ]>ioies',es K.nnit, 
tliongli it is a natin.il salt wdiiili lias not iindei- 
gom* any ebemie.d jiroeess of .ition, but 

is meiel\ gi.uled and (iiisfied, is iKo geiieiallv 
classed as a eliemieal maiinie See Aiitificial 
A lAsrui'S [.T n] 

Chemistry, Ag^ricultural.— yXgrKuI- 
linal elieniistry mav be defined .is (iKUiiistry | 
in Us application to agri<-iiltine Fora jnojier { 
uiid(*rstambiig of it tlieie must be a knowledge ' 
of tlie main pnneijiles of tlie seieneeof cliemisti \, 
for, just as the latter (omerns itself wuth tin* 
investigation of tlie coinjio.sition and jiroperties 


— Chemistry 

of various kinds of matter, so does agricultural 
chemistry, though in tlie more limited yet more 
special field of agriculture The principles of 
tin* two arc the same, and extension of know¬ 
ledge in the one implies its wider ajiplication to 
the othei. ITntil chemistry came to be formu¬ 
lated a.s a science there could be iio science of 
agrn ultural elieniistry, but vvith the discovery 
of oxygen by Piiestb'y in 1774 there .soon began 
that invc.stigation into the conditions of ])lant 
life, and its relations to the mattei by winch it 
IS surrounded, with winch agiicultinal chem- 
istiy at the outset mainly concern(*d itself. 
Ahead} at that time a laigr* stor<* of facts had 
been built uj) by tlie jiraclical farmei, wdneb be 
made use of in Ins daily woik, but tlu*se vvere 
onl\ the outcome i>f e\})ciience, tlie accumulated 
icsult of till* lalxnil's of many gcneiatioiis, and 
lie was nn.ible to explain oi to extend them, 
'j’beii it w.is, ]iovvt*\ei, lli.it .science wUli its di.s- 
eoveiies <ame in to sujijilv tlie e\])lanati()n of 
what bad be(*n h'arnt (*m])incall}, and to ojien 
the w.i\ to the widei aiiplieatioii of the prin¬ 
ciple's iuvoImhI Nor ilid investigation cease 
w'lth tin* eonsideialion of pl.int life and giowth, 
but, as knowledge nieuMsed with leg.iid to tlie 
atinosplieie and Us eonstUuents, .so the soil 
and the mateiials of whieh it is (oin})oseil came 
next to be studied, and then annual bit* ni Us 
tuin, until the wliole was gi.idually sli.iped into 
tilt* .sei<‘nce t)f agricultuial themistiy .is we have 
U to-da} In tills Imilding ii]» t>l the new seit‘nee, 
iitit eheiinstiy alone Imt ttthei seieiiees, siieli as 
geolttg}, botaii}, ])liysies, and phvsiolog}, have 
liatl then sli.ne, and the latest adtlUion to tlie 
list, MZ bat tei lolog}, lias shown tli.it the soil is 
nt)t the melt mass it was at one tinn* sujiposed 
to be, but is in icality a storehouse t)l bacterial 
.letivity I lent e agncultuial elit*misliy canimt 
.st.intl alone, iioi ni lefeientt* <uily tt) the seicneo 
of ebemisti}, wlneli gave it biith, but U has 
beetmie dept'iiileiU on ttUier st it‘ijees ttx», a know- 
letlgt* of whit h is essential Itt Us jnopei under- 
.staiiding ;ind tlevelt)])meiit It lias l>een jxmUed 
out that wliile elit*misti} etuieeins itself w'lth 
tlie n.itiiH* t)f l)t)tbes, tlit* combinations they 
ioim,.in(l the eh.niges they undergo, st) tt )0 must 
agncultin*.il tliennstiy. Jiut in in.iin ways tlicrt* 
is ,i wide difieienee in the st o])e t)f the two, and 
agruiiltuial cliemistr} woiks ni a much nar- 
rttwer splieit* Thus, wlnlc elieniistry conetTiis 
Itself with some seventy t»i moie elementaly 
btulies, ol ‘elements’ .is tliey .irt* teiiiied, tlie 
domain of agiuuitinal themistiy eoveis but 
•some foniteeii or fifteen of tlit*se. The iniiiiber 
of these IS, Imvvevei, widening, and lettmt woik 
! .seems tt»inditate tli.it t)t her elements tlian thttsc 
usually de.ilt with iii agi it ultuial elieniistry w ill 
etunt* to })l<iy .i ]).iit l.Uei t>n. Of tlie element.s, 
w'e .ire at jiieseiU toneerned ]>iaetieally w’ltli 
only the follt)Vving oxygen, hyditrgon, nitio- 
g(*n, caibon, ]x»l,issium, stxlium, ealennn, ni.ig- 
ncsuiin, non, aiumnnnm, ehloi me, snljihin, phos- 
])ln)i us, and siIkxhi J\or is then* in agricultural 
chemistry the moie or less definite division, so 
famili.ii in tlic ]»ui(* sci(*nce of chcnnstiy, into 
inorganic and organic Ixidics. 

Agncnltnral cln'inistry concerns itself mainly 
with four branches. 
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1. The atmosphere, as supplying food to the 
plant and the animal 

a The soil, in its relation to the growtli c)f 
plants 

3. Plant life. 

4. Animal life. 

To follow out tlie development of the applica¬ 
tion of chemistry to each of these branches 
would be to write the history of the scien<*e aiul 
to give an account of the w'oik which each in¬ 
vestigator has contributed to the common store 
This can be but rapidly touched on. 

'riie discovery of o.xygen l>y Priestley in 1774 ' 
gave till' first start to the formulating of definite i 
knowledge regarding the sources from which | 
plant life derives its iioui ishnient, and so led ' 
on to the study of the difbu’cmt constituents of 
plants, the changes and elaborations which tliev 
uiideigo and exhibit, and the relations of pl.int 
life to the conditions surrounding it. Alieadv ' 
vai ions jihenomena had been obseived, and in 
the practice of agriculture many sound ]>rin- 
eiples had been for long iiicor]K)rat(‘d, but with¬ 
out the real ex})lanation being in either case 
foithcoming It was llonnet wlio, ])ievious to 
Priestl(*\’s liiscovtu y, had noticed bubbles of gas 
to ris(‘ oft the surface of IcaNcs of growing i 
plants wdum these w'cu' immeised in xvatiu , 
these bubbh's wme now' shown to consist pun- ' 
cij»allyof oxxgen gas (’losel> on this follow(*d, 
chiefly by the labours of Hhick, S< Ikm'Ic, La¬ 
voisier, ('avendisli, <ind otlnus, the discov'ciy of 
the coiipjosition of air, of watei, and of <‘ai- 
bonic acid, and the lesearthes that follow'ed on 
thesi* (lis(o\eiies h‘d to an uiuicrstanding of the 
relations that exist between these bodies and 
vegetation With thesi* eaily ieseai(hes the \ 
names of Sminebier, Woodhous(‘, and Ingen- j 
lions/, as well as Priestle>, aie assoiiated It 
was Seiinebier wdio showed that caibonic acid I 
IS decomposed by grow'ing plants, and that o\y- , 
gen gas is given off, while Jngenhou^/ demon- 
stiated that light is essential for the jnocess 
to go on. ih'iestley sliow'ed, too, that phint.s : 
possess tin* ])owei' of purifying air that has be- i 
come vitiated thiough the respiration of am- ! 
iiials oi by combustion, and that ox’vgeii gas 
is then given out from the jilaiits. 1 

The next great ste]i foiwaid was the study ■ 
of the influenc(‘ exeicised by the suiiounding | 
media on the actual inciease of niateii.il of the i 
plant- the study, in effect, of the ways in vvhn h , 
plants build u]) their stiucture in this woik ■ 
the name of DeS.iussiiie is the most }iioniinent, j 
and he it is v\ho may justlv Ix' legaided as the 
first ‘ agiicultui'al i-hemist’ IJis icseaiches, 
pubh.sluxl in 1801 — b’edieiches (‘hminpies sui 
la, Vegetation- contain the fiist definite infoima- 
tion vve ])oss(‘ss legarding tlu' souicesof the (ou¬ 
st ituents winch tin* ])lant stoics up duiing its 
growth Ill these vve have the first indication 
of the destiny of the cai bonic acid of the atnios- 
plu're, for he showed how' tin* cai bon is as.simi- 
lated and built up to form, vMtli water, the 
carbohydrates of the ])lant, the relation between 
thi‘ cai bon supjilied and tlie cai boh\ drates ])i o- 
duced being one of quantitative nature. It was 
l)e Saussuie, too, who first drew attention to 
the importance of the mineral constituents of 


plants, and who was led to the conclusion that 
these were derived from the soil. To some ex¬ 
tent he contributed also to the cpiestion of the 
})art played by nitrogen in vegetation, ('oiutlud- 
ing, how'ever, tliat it w'as not absorbcid in the 
free state from the atmosphere, but that plants 
derived what nitrogen they had from the .soil, 
iti\ po.ssibly, from the ammonia in the atmos¬ 
phere, tli<‘ juesence of whicfi he liad shown. 
The .soil thus was to De Saussure the sujiplier 
(»f the mineral and nitiogenoiis ingredieiibs, but 
air and water the sources fioiii which the bulk 
of plant .substance and imu'ease w'as obtained. 
Piiestley and Jngeiihonsz, it may be .said, were 
led to tliink that jil.iiits took up free nitrogen 
from the atniosjihei c, but tseiinebiei and Wood- 
hous<‘ thought dilierciitl\. Hence, even at this 
eaily jieriod, the ‘nitrogen (juestion’, v\hich of 
lat(‘ veais has had .so much attention drawn to 
it, was a debated one. 

About tins same time Sir Humphry Davy 
by Ills lectures on agiicultuial clnumstiy (180:2- 
li2) did a great deal t(j diaw attention to and 
])o])nlaii/e the study of agiicultuial chemistry, 
without, liowevei, adding muih liim.self of on- 
ginal nature to its de\elo]nnt'nt In (Germany, 
too, D.ii 1 S]U(‘ngel, fiom the } ear 182f) on, issued 
a senes of jiapers on cht'inico-agricultuial sub- 
j<‘(ts, and jmbli.shed many anal^.ses of agiicul- 
tural mateiials Desjiite the v\oik done bv De 
Sau.ssiiic, and tlu' lecognition of the cai bonic acid 
of the atmospluue as being that fioiii vvliuh 
plants d(‘iiv<‘ tin* bulk of their iiKU'ase, there 
(ame in lu'xt a jieiiod v^hen the so-calh^d ‘humus 
theoiy’ held swav, its chief exponent being 
Albre( lit Thaei According to Thaei, the humus 
of the .soil was the uni\er.sal iiutiient of jilant.s, 
and the iiioi gaiiic bodies acted merely as stimu¬ 
lants, vMthout being in any way e.ssential Put 
Thaer w'as inoie a man of a })iactic.d turn than 
a vM'iter on siumu'c, and it is to him that we ow'e 
the first attempts to assign dihiiite values to 
mateiials used lor fai ni feeding ])urpo.s(*s The 
‘humus theoiy’ did not long hold its gi’ound, 
for T>ou.s.singault first, and then Tjiebig, entirely 
upset it d’hc .idvcnt of Poussingault on the 
.siene in 1834 marked a new cjiocli in agricul¬ 
tural s( lence, and for many yeais his r(‘.seaiches 
foimed th(‘ most imjiortant coiiti ibutioiis to the 
a.dv.‘inci‘ wliH'li was made. It was he who first 
dit‘W attention to the amount (d nitrogcui viliich 
dirt<‘ient foods contained, and he attcni])ted the 
as.se.s.sni<‘nt of their relatne values on the base 
of their niti’ogen contents. The glutim in wheat 
and its amount next engaged liis atteiition, .ind 
such large subjects as the weathering of rocks 
in regald to .soil jiiodmtion, and the influi'iice 
of meteoiological conditions as aflectiiig cultiva¬ 
tion vveie taken up l)y him. Afttu tins canu^ 
Ins gieat woik on the rotation of ciop.s, .ind 
llous.singault it vs as vs ho fiist })ut out in a de¬ 
finite mainiei the prin(‘ipl(‘s which undeilie the 
jiractice of rotation. In doing tins he investi¬ 
gated both the composition of the actual < ro})s 
grown and of the maniiiial materials apjilied to 
them. Aftei this he was led to enquire into the 
(piestion of tlu* a.ssiinilation of the free nitrogen 
of the atmosphere by growing crops, and he 
came to the conclusion that this did not take 
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phue. Another matter that concerned him was 
the deteriiiination of Uie constituents composin#^ 
t]i(‘ diets of niilkinj:^ cows and horses and then 
relation t») tlie milk supplied hy a cow, and the 
matteis excret(‘d l)y the two kinds of animals 
Alto^retlier tlie range over winch Ihmssingaiilt's 
empinies extended was of a very wide nature, 
and ind<‘<‘d was wider than the then known 
nu'thods of chennc.il analysis allowi‘d of accuiatc 
detei nnnation 

It wvis ahtnil this time tliat Dauhimy was de¬ 
livering Ins lectures at Oxford rnivtusity It 
was tliese hs tines that .1 I> Lawes, then a 
young man, attended, .and th(*y no douht gave 
Inin the stimulus to initiating tliosc world-known 
enqmiies W'lth wOiich th(* names ot Ijawes and 
(iillx'it w'ill ever lie assoi i.ited 

Witli tlie foundation of tlie senuiee thus eaie- 
fullv laid 1>> men lik(‘ J)e S.iiissnre and lioussin- 
g.tiilt, theie then came, in 1840, that hiilli.int 
exponent, ,lust us von Liehig, to whom vv.is due, 
III gieater ni<*asuu‘ tlian anyone else, tlie hring- 
ing into pioniincnct‘ and the fK>piiI.ii izing of 
agncultural s< leiiee Tlic eiieigetic way in 
wliitli he foi(*ed liis the<»iies on gcmual iiotue, 
and the hrilliaiiev ol liis mode of expiessing 
thi'iii, gav(‘ to tliciii a jiiomincme wlmh had 
n<»t Ixdore hi'cn att.uncd, ,ind liis vv rit mgs (aimed 
the most widespiead intciest In 1H H) apjicaicd 
lacings Inst lepoit to the IJntisli Asso( i.itioii, 
and w.is (‘iitiLled ‘ (’hemistrv in its Application 
to \gi i< ulture In it he de.ilt iii.iinlv w ith the* 
(jucstioii of from wheme the plant deiives its 
food, aiul he sliowixl tin* insidhcHUiev of the 
foi iiici ‘ liunius ’ tli<‘oiy to explain t lie suppiv of 
the needs of jilaiit. life Tlic Iiumiis he s}i<»w«‘d 
to he only witli diflhultv soliihic, and that 
plants (oiild at hest iitili/e a small qii.iiititv of 
it, t his 'uiiouiit depending on tlie (‘xtent to vv Im h 
oxidation went on Siniilailv lie ex.iniined the 
(pnxstion of tlic sujiplv of livdutgen, of oxvgeii, 
and of nitiogen to tlie pl.iiit, .ind wliat then 
vaiious soui<'(*s W’cie, ,ind, lik(‘ iJoussingault, he 
loncliidcil that ficc iiitiogeii was n<it assimilated 
h\ plants, the livdiogeii Ii<’ attnlnitcd lowatei, 
. 1 , 11(1 tin* oxygi'ii to vvatei or the de< onijiosition 
of carhoiiK acid I luh'i Ins Innie oiislaiiglils 
tlie ‘humus’ tlieoiy w.is deniolish(‘d, and in pl.ne 
of it Lndng put foiwaid his famous ‘inmeial 
thc<n \’, a theory in its tiii ri to he displa* eel J.itei 
]>v till'‘ nil 1 ogeii th(‘oi V ’ of Lawes and (Llheit, 
tlioiigh only aftei a long and, at times, hitt«‘i 
stiuggle At tiist lachig was disposed toattli 
hiite some iiiipoi tance to tlic nitiogen siipjilied 
toth«‘ land as niaiiiiM*, hut lie .liwavs considcied 
the ammonia hiouglit down in i.iin to he the 
ni.iin source of nitiogen sujiply, and in a setond 
icport. (IHliO h(‘ went fuitliei, and maintaimxl 
that ((‘ic.il as well as leguminous (lojis (oiild 
obtain all the nitiogmi th(‘V^ iieedefl fioni the 
atniospluu'e and did not iciiuiie to liava* nitio- 
gciious manuies a])}>lied to them. In tins way 
laehig w^as led to insist most strongly on the 
inipoi tance of the supjilv of the inorganic oi 
‘ mineral ’ constituents to jilant life, this Ixung 1 
in effect the ‘ mineral theory ^ associateil w ith ' 
his name. Meanwhile Boussingaiilt, working , 
in conjunction wuth Dumas, was endeavouring , 
to show the imjiortaiice that was to he attaclied ! 


I to the nitrogen in manures, and later on he was 
I joined in this by Lawes and (Llhert, wliose joint 
1 work dates fiom the year 1843, tlie same year in 
whieh Liehig’s third re]>oit to the British As- 
I sociation ajqieaied. There can lie no doubt that 
I the ‘ mineral theory ’ of Liehig had much to suji- 
])ort it, and it w^as greatly aided hy the hnllianey 
of tin* ex])osilion given by its author Thus 
, Liehig showed how diHeiences of soil were due 
I to llie weathering of the rocks from wliieh they 
I vveie deiived, and Unit the ash of plants vaiied 
I 111 conijiosition atcording to tln^ sod on which 
J th(‘y weie giowii , while the heiielit of fallowing 
land was attril)ut(*d hv him to tlie fait that the 
, niineial constituents of the soil graduallv htManie 
available foi tlie jilaiits, s<, that tliey could he 
1 taken up On this wiis built the tlieoiy of the 
, (‘X(ietion hv one kind of phint of niattci wdiitli 
it did not leipiiic, hut whuh in tuiii might be 
iist'ful foi aiiotliei kind of < roj), thus ex])lamiug 
Ui(‘ benefits of a lotation of (lops Ag.imst 
I su( li th(M*i ICS, w itli niudi to coiimiciid tlicni, and 
' put foiwaid, as tlu^v wcie, siipjioitcd liy the 
genius and advoiaiy of a Li(*hig, nothing less 
th.iii the (oiitimied and (undid woi k of jiatient 
investigatois like Lawes and Oillicit (ould pie- 
vail But tills was ultmi.iti'ly tiuunphant, and 
It Is to tli(‘ famous L‘oili.misted field cxpiui- 
iiK nts tli.it W(‘ ow(‘ till' ahaiidoiiimuit of the 
‘ miiieial tlieoi y ’ in f.ivoui of tlu‘ now niiivei- 
s.illv .!((Opted ‘nitiogi'ii tli(‘oiv ’ of Jiavvi's ,md 
(iilhcit, m v\Iii(li, liow(‘\(‘i, wc must not foigct 
(he .iss(K i.ition of Boussingault 

d’lic impt'tus given tn si, hv Lichig had its 
immcdiati* mfluciKi' in IIk* (omiiKUii.il woild, 
foj, .i(h>pting tlM‘ siigg(‘stloll of Lichig in.idi' at 
;i mcclmg of tlu' Liilisli Assoi iali(»n, d Immas 
1*1 o( toi, llicii of 1)1 istol, st.iitcd till' maiiiifa< tiiie 
of dissolved hones hv tic.ifllig ho!U*swilli oil of 
V iti lo], and in 18 L.ivv cs himself extemh'd this 
to th( licalmciit of miiicial jiliospli.if(‘s, and so 
1.11(1 the found,it ion of the gn at iiidiisti v of the 
iiianiif.K tUK'of niiiKual siipci pliospliat(‘ 

f’>(doi(‘ ji.issing fioiii lai'hig's wmk it should 
he mentioned that it w.is not to tlic (iKuiiistiy 
of th(‘ j)l,iiit . 111(1 the soil .ihuM* that he j'aid ,if- 
tciitioii, lull lliat Ills K'si.inhcs extended to the 
fichl of .iiiimal ( licmisU v also d'hns he showed 
the lel.itioiis of plant .md aiimi.il life, and the 
idcntitv of the nit i ogi'iious eonstitmmts in plants 
with those hmlt ii[> m the animal hodv, while 
lit' supplied till' explanation of the ])iodm lion of 
lieat 111 theanini.il hodv In stiidvingaiid eon- 
tiastiiig the gi'iK ial (omjiositioii of jilaiits and 
.'inimals, Liehig w.is led to siijiplv a jiossihle ex- 
jilanatioM of tin* diflei cm es h(‘t,v\ i‘(*ii (aiinvonuis 
,ind heihivoious animals in lespeit of tin* use 
which thev K'spix tiv (*1 v iiiad(‘of the constituents 
of then food, th(' earnivoia, he helieved, obtain¬ 
ing tilt' mateiial foi n'sjuration mainly fioiii the 
waste of tissue, .iiid heiiei' not growing fat, W'hile 
in the e.ise of the her hivm a, the starch, siigai, 
and othei cai hohv diate matter supjilied the 
mateiial foi lespiiation, leaving tlie othei con¬ 
stituents availalile foi liody increase Liehig 
was thus hi ought to divide the constituents of 
food into tw’o great clas.ses—the nitiogenous or 
niiti ition-supplying bodies, and the non-nitro¬ 
genous or resjiiratory elements. Tn this con- 
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elusion he was much aided by the rescarclies 
of Muldei’, who was then working on the protein 
eoTupounds. Fioin this point Liebijr ju'ot ceded 
to give tlie demonstration of the various changes 
which food constituents undeigo in tlie animal 
body, and the rnetamorjilioses of the dificrent 
parts of the animal body. [jater on he de- 
A eloped the tlieory of the cause of motion, or 
e\l><*nditine of energy in the animal, and re¬ 
garded this as being dependiuit upon the amount 
of nitrogiuious mattei sujiplu'd 

Lastly, in thus sunimari/ing Taebig’s woik, 
mention sliould be made of liis study of the 
)iocesst‘s of fernu'ntation and decay To these, 
lowevei, he attributed a purely cliemical origin, 
a jiosition since sliown to be untenable. 

From the account thus rapidly given it will 
be seen liow immense was tlie impetus gneii by 
Lndiig to future investigation in tln‘ field of 
agiKMiltuial cliemistrv, and how fiom his tinu^ 
may be dated its d(‘velo|)nient., I.irgely upon 
lines suggested through his own acliMty. From 
tins period may be said to lia\e (ommeiiced tln‘ 
oigani/ed system of agricultural en(|uiry vvlmh 
li.is since, in (lifleimit countiies, been ])uisued to 
a gi(‘atei or less extent, and the ini])oitance and 
need foi wliK'li is being nioie and mou* reiog- 
in/ed At. the outset much was dependent on 
))ri\ate enteijirise and mi(*oniagenient, and, so 
fai as till' Fiiited Kingdom is (onceined, the 
leiognition by the State, in any foi in whatever, 
(ff tlie claims of en(jun \, has bi'en, and still is, 
vmy t.iidy and vciy ^laitial On tli<‘ Contimuit 
and* in Ameiica, liowevm, tlie v.ilueof sia h woik 
was re(‘ogni/ed at a niu(h (‘ailier date, and was 
far imm* libeirillv luidowcd 

♦lolin lliMinett Lawes, on succeeding, in IH.'IT, 
to Ills estate at Hotli.iiiisted, Herts, lu'gaii at 
oii(‘i‘, by e.xperimt'iiting witli [ilaiits glowing in 
]»ots, the sei les of iin estigat ions wliicli ln*came 
later so frimous 'J'lu'si' wine exlmided in 1841 
to the field, and in 1813 Lawes was joined bv 
.loseph lleiiiw tbllhut, from wdiuh date began 
that long association wdiicli w'as only broken by 
Lawes’s death in 11)00, (Tilbeit following his 
f(*llow^ woikei a >car later. In 1843 were bt'gun 
the field exjieiimeiits at Tlothamsteil on wdi(‘at 
and roots, followed in 1817 by those on beans, 
and in 1818 by the s(u les on cloveis and other 
leguminous jilants, as also on barley. In 1848 
weie conimenced tin* f(*eding experiments on 
animals, whereby w’ei'e (‘stablished the data for 
reckoning the lespective jiroportioiis of the con- 
stitu(‘nts of food stored up in the animal body 
or evcr«‘t(‘d as manure The expi'i’iinents on 
glass kind follow(*d in 187)6, and these, xvith the 
aforementioned field exjieriments, have, with 
but little cliange, been continued in unbroken 
su<*cession to the ju’esent day. 

The history of the Hothamsted field experi¬ 
ments has been that of the development of 
a rational system of manui’ing the land. Not 
only did Lawes and (Libert, in o])position to 
Liobig, show tlie imnortant fum tion played by 
nitiogen, as sup])lied in the form of manure to 
the land, but they also, by their long-continued 
experiments on the different classes of crops 
grown on the farm, demonstrated the parts 
played by the mineral ingredients of the soil 


or of manures, establishing that for most pui*- 
posesof practical farming the essential constitu¬ 
ents wert‘ phosphoru* acid and potash. On these 
ascerLiined facts has been based tin*. coni])ound- 
ing of and trade in artificial manures, and it is 
not too much to say that the universe has ever 
since been exploite,d in order to find mateiials 
which shall, eithei in their law state oi as nianu- 
factiired and compounded, s<‘rv(i the puiposes of 
the manuring of agricultural crops. 

(lonfii Illation has b(‘en supplied to the Uotham- 
sted wmrk by the Wobuiii field experiments, 
which in their turn liave given furth(‘r u.seful 
information, notably in regard to tin* value of 
lime, and the exhausting efiects of ammoiiiacal 
salts when us(*(l continuously On the experi¬ 
ments at 7Jotha.nisted is b.ised much tliat w'e 
know of rotation, wdiih* to tlu'se and tlie feeding 
ex])ci inients is dm* tin* calculation of the uii- 
exliausteil niaiiuiial vabn* resulting fioiii the 
<*onsnni))tion of purchased foods on tin* farm, 
a sub)ei t to which further icsults obtained fioni 
the Wobuin li(‘ld and feeding exjieriments have 
inaL'iially conti ibnfed 

The Loyal Agi u ultuial Society of England 
afipointed 111 1813 then’ first consulting chemist, 
this being J)i. Iaoii F]a^fan (afterwaids Loid 
IMayfan ), and to him succee(l(*d, in 1818, Piof. 
Way, and in 187)8 J)r. Augustus Voclckc'i, wdio 
h(‘ld the ])ost until his death in 1881 Whah 
the fiehl and olhei exp(*i imciits of Jjawes and 
(Libel t snppli(‘<l foi the scientific t‘n<]uirei in 
agi icultuie, the Loyal Agiicultuial So( letv was 
enabh'd, bv its slice (*ssi\e (on'“Ul(ing chi*mists, 
to bung into the oidiiiaiT jirac^ici* of its ineni- 
b(*rs ami the agrn iiltural jadilic gem'iall} 
Wa}’s woik on soils and drainage* wateis had 
an important influence in this diii'ctioii, while 
tin* name of Augustus Voelck(*r will a,1 wavs be 
iemenilM:*ied as that of the e>m*, in this (ountry, 
who sliowed the })iactic.il f.irmer how tin* teaedi- 
ings of suem e might be bi ought to be.ii U])on 
his evci vday xvoik Fiom this time theie c.ime 
to be* a better knowl(“dg(‘ of tin* action of nian- 
111 lal sub.stam es and of the properties of diff’ei ent 
feeding mateiials, and the trade in tlu'se became 
a rc'gular and oigaiii/ed one. Also a gi eat stimu¬ 
lus W’as gnc'ii to field expi'iimeiits on individual 
farms and on (liff(*ient soils Jii 1876, thiough 
the liberality of the then T)uk(* of Beclford, the 
l\c*yal Agiicultural Society of England w’as put 
in possession of its own exjierimental farm, and 
the Woburn Expel iiiients, wdiicli may be taken 
as a sii])])h*ni(‘nt, though on very diffcient soil, 
of the Lothanisted Exju'iimi'iits, have* been c*on- 
tinued evei since. Feeding expel iments on ani¬ 
mals as well as held w'oik ai’c* eai'ric'd out, and 
in 181)7 a pot-eiiltuie station—the tirst in tins 
country —w'as established. 

It is only within tin* last few years, however, 
that aTi> thing has been done through State help, 
and agiicultural chemistry has had to rely, for 
its development, purely upon private enter])nse 
and the sn])])ort of leading agrieiiltural societies 
and educational institutions. Of recent years, 
however, the Boaid of Agriculture has made 
small grants to agricultural colleges carrying 
out experimental work in agriculture. 

Meantime, in France, the work of enquiry 
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had been greatly aided by the researches of 
Ville, Bertnelot, Schloesing, and Muntz, tlie 
two former being specially active in regaid to 
the question of nitiogen assimilation, and the 
two latter in the matter of nitrification. Jn 
Germany the first experimental station w’as 


increase above the normal was measured, not by 
the minerals present, but by the nitrogen sup¬ 
plied as manure. But, though coriect in this, 
Lawes and Gilbert weie not equally so in 
regard to the question of the assimilation of 
free nitrogen by plants. A most comjilete series 


8tait(‘d in 1852 at Mockern, anti, fostered by | of investigations by them, in conjunction with 
the State, many others have since been estab- ' Pugh, led them to conclude that })lants did not 
lished throughout the country. With these the assimilate fiee nitrogen. Jn this thc^y were 
names of Wollf, Kuhn, Kellner, Knop, Noblie, | supported by Boussingault, and in this condi- 


Fiank, Hellriegel, and Maercker are < losely as¬ 
sociated The thiee fust-named liave voiked 
])rin<*ipally in the fi(‘ld of animal nutrition, and 
it IS to Wolff hugely that we owe such know¬ 
ledge as we have in ngard to the consumption 
of food in the production of eneigy in <lifierent 
forms, and of the digestibility of the constituents 
of diflcrent foods Knop and Nobbi' will be re¬ 
membered by their work in the domain of wati-r- 
culturc of plants, and Frank by his coni i ibutions 
t<»the nitrogen-assimilation (piestion Hellriegel 
and Ills colleague Wilfarth gave to us tlie solu¬ 
tion of the problem of tlie assimilation of fn*e 
nitiogeii by leguminous jilants, a piobhun long 
and hotly debated since J>e Saussuic’s time ]>\ 
Boussingault, laebig, Lawes and (Llbeit, Yillc, 
Kiank, and otheis Still lattu* came Maerckei 


tion the (piestion remained, thougli now and 
again -w'oikers sucli as Ville, Voelcker, Atwater, 
Frank, and otliers ventured to question tlie con¬ 
clusions, and to point out tliat the luxuriance of 
a cereal crop following on the giowung of a clover 
cro]> could not be exjilained without supiiosing 
some fill ther supply of nitrogenous food than 
that pioMded in st^ed, soil, nianuH^, or rainfall. 
It was left, howevei, to Tl(‘llricg(‘l and Wilfaith, 
]»y a, s(*ries of brilliant and careful investigations, 
to show in 1887 that certain of tlie Jjegumiiiosje 
at ail} rate did ])oss(\ss the jiow’er of assimilating 
tlie flee nitrogen of the atmosjfiieK*, and this 
by th(‘ action of bacteria and the lesulting ])io- 
duction of nodul(*s on the loots These obser¬ 
vations were confiiiiH'd by othei’s, and were 
liiiall} alh^wed by Lawt's and Gilbert, who re- 


w'lio w'as to Geiniany much what Augustus j ])eat<‘d tli(‘ir w'ork, and tlnui found c»ut that the 
Voelcker had been to Kiigl.ind j pre< autions which tlic‘> had taken in their earlier 

T]i(‘ hist exjiei iiiKMital sLitioii in Anieiicaw^as j exjiei inients to exclude outside* agencies had len- 
est.iblishc'd in 1875 at Middletown, (Vuinc'cticut, , dcied tlie (onditions impossible foi the presence 
and in that country—so difierentlv fiom oui , of that ba<‘t<*rial life on which the assimilation 
ow'ii agi icultuia 1 rcseaich has received almost ' ]>roc(\ss depend(*d The ti utlis tlius biouglit 
uiib(uiiided encouragement, so that, altliough the j out by Hellriegel ha\e now lec'cived amjile con- 
penod ov(‘r wdiicli the wn»ik has (‘\tend(‘d lias | liiniation, and have establish(‘d the cas(‘ as le- 
b(*eii less, it has becui maiked by great .ictivitv, i gaids the assiiiiilatioii of free nitiogcui by the 
and t'veiy State li<is its own e\]»erimc‘ntal station ' Leguniinosa, though the question is still iin- 
The names of Atwater, Hilgaid, Heiiiv, and 1 settled in legaid to othei cultivated plants. 
Wilty stand oiit^ ])ioiiiineiitlv Atwater in con- The lapid use*, in recent years, of bactei lology 
ncH'tion mainly with the ‘nitiogen (pu'stion’, j as a sepaiate biaiic li of scienc'c has been piodm*- 
liilgard wuth his admirable woik on soils and j tive of tlie gieatest beiK'lits to tlie cause of agri- 


s<ul jihysics, lleiiiy with cattle feeding, and 
Wiley with soils and agricultuial analysis 
In tlicse ways, and in difi(‘rent. countru's 
simultaneoiisl}, tin* jniisuit of encpniy in agri 


(ultiiial (heniistry, and it is in tlie diiection of 
the a))])lication of liacteiutlogy to agiicultuial 
<]icniisti\ that tlie gii^atest advance is, al the 
])iesent tiiin*, bc*ing in.ide Oiu* outcome of tliik 


ciiltuial cheniisti} has been earned on, and j has l)e(“n the .itti'iiijit to jirepaie inoculating 
will continue 'Pi ue it is that sim-c* the t him* i mat(‘i lal loi jiiomoting the* giowdh of legu- 
ot Lieliig and his < onteiiijioiai i(*s, t<»llovv(Ml up I minous eicqis, and, though this has not as }et 


by the* work of Lawes .ind (bibc'it, gie.it dis- 
c-ovei les in agricultui.il chc'inistiv, with two oi 
tli]t*e exc(*])tions, have iic»t b<*cn (»t theslaitling 
chai.ictei of those* of tin* (*.iilici days, but tin* 
whole liiH* c>f ])rogrc*ss has, at the s.im(‘ tunc*, 
be(‘n maiked by gieat caie and tc*sting of i<* 
suits, nic‘thods of an.ilvsis have b(*(*n gi(*all\ 
1111 ])!oved, and ascei’tainc'd f.icts have b<*en nion* 
dc*linitely s(*t out ()1 .i fc'vv (»f tin* juincip..! 
d(*va*lo])nients since* Liebig’s time* mention should 
now* bt* m.ide, .ind hist .iniong the*s(‘ come‘s the 
‘nitietgc*!! (piestion ’ IiavvT*s and (tillieit bv 
the itoth.amsted fu'ld (*\])(*rinients W(‘re able to 
})re)vc, lieyond doubt, th.it the ‘ mine'ral tlieoi v 
of Liebig was incoric*ct, and th.it nitrogen was 
the givat factoi in the giovvth of ceie.ils, tin* 
atniospliere and the soil not providing a siifti- 
cneiicy, but tins having to Jie sup])lied in tlie 
form of manure*. Thc’v showed that, ]hov ided 
a sutticiency e*f mineial constituents weie ]>iesent 
III tlie .soil, oi .sujijilied by man me, the cioj) 


i(*aehed tlie jioint of piactical a]»})lication, tlicre 
is alu‘ad\ in(lu*ation that it will eventually be 
suecc*.ssful Whe*thei soiiietliing of the same 
kind will ]>e aj>]>lie able feu non-leguniinous ciojis 
.ilso still lemaiiis to be st*(*n. 

Aiiotliei great di.scov(*i v in the same field of 
rese.iieli was the* c‘\planatioii oi tin* jirocess of 
‘ niti ificatioii ’ as cai i ie*d on in soils, eS:e* Jt was 
Sehlocsing and Mniit/ vvh(( Inst showed in 1877 
that inti iru'ation was efi(“( t(*d by the ])ies(*nce 
of a dc‘linit(‘ oig.inism in the soil winch con- 
v(*ited the* nitioge*nous oiganie matc*ii.il in tlie 
.seal into nitric .le id The subject was fuitlier 
inv (‘stigatcd bv W.ii ingtoii, wlio ascei taimal tliat 
the pioet'.ss took })lae‘(* r(*allv in two stage's, the 
fii.st rc'sulting 111 the foimalioii of nitrite's, and 
the* second being tlie tin ther conversion to 
nitrate's It was left to Winogradsky and to 
1* Franklanel to ultimately isolate and desciibe 
these organisms, while Herthelot and othei 
woikers inv*e.stigatcd and .set out tfie conditions 




189 


Chenopodiaceae — Chermes abietis-laricis 


under which tlie organisms acti'd Still later, 
discovery has been made of other oiganibiiis, 
Mich as Azotobarter c/troncornini and CLo&trtdmm, 
winch, existing in fertile soils, have themselves 
the power, when suitably su})})hed with carbo- 
livdrate material, and without (as in the case of 
the l(‘guminous oiganisms) the intervention of 
a liost plant, of assimilating li’ce nitrogen also 

Another side of agrn nltnial (hemistiy wliuh 
lias shown considerabhi devclojiment of late 
\ears is that of the physical relations of soil; 
arid important as undoiihtedly is the matter- of 
the presence of tin* nec(*ssarv elements of fm- 
(ilit;v in a soil, it is also tlie case that erjiiaJ, if 
perhajjs not even gieater, attention must he paid 
to tlie meclianical and physical lelations of soil, 
in K'spect of the remh'iing availahh* of the food 
stored up in it or supplied as manure 

Agr icultural cheniistr\, as has been shown by | 
the foregoing, conceins itself there- 
foie ])iimaiily with the conditions of 
jilant life in its relation to tlie supply 
of food from tin* atmosphere, fiom 
the soil, and from outside souices 
siK h as manuie, and with animal life 
in Its relation to food sujijilied, the 
])ui poses whicli the (onstitin*nts of 
foods serv(‘, and their ultimatr* des¬ 
tination in the animal oiganization. 

[.I. A V] 

Chenopodiacese.—This is the 
botanical mime foi tin* nat oj d of 
dicot;\ ledonous phints whn li in- 
chnh's the IVlangel and beet, 'riie 
distincti\e chaia<t(‘is an* (I) The 
flo\v<*i has no ])ctais , (i*) usually ca( li 
dowel has stamens and pistil (except 
S|miach, kv), (3) the plants .ue 
heibs, (1) the lea\es h.ue neither 
wing-like noi tubular appendages .it 
the base {ei,stipulate) IMariy aie 

stiand plants oi occur on sods con 
taming much salt, sin h as the Asiatic salt 
stejipes and deseits. M.ingcl and Beet an* cul- 
tnated descendants fiom inaiitiine aiicestois. 
The (‘iiltivateil plants aie S]iinach, or Spinage 
{Spinana oleraera), a hardy annual cultivated 
foi its huge fleshy h*af, Sugar Heel {Beta vul- 
gariH vai leties), a biennial (ultivated for the 
*■ loots’, wlinli yield beet sugai , M.ingi*! {Beta 
vulgari.s vaiieties), a biennial also ( nltivated for 
‘loots’. The common weed jilaiits aie White 
(loosidoot {(Vieuopodimn album), .an annual of 
waste l.ind , (lood King Henry {Chettopodium 
Bonua JJenncu.s), a perenni.il of i-ich hind, Bed 
(Joosefoot {Chenopodiiitii rubrum), an annual of 
waste land [a n. m‘a ] 

Chenopodi u m. See (Ioospu oot and 

(’llKNOroDIAC'K.r. 

Chermes abietis-laricis (Larcli and 
Spiuce (hill Ajihis), an aphis winch <auMCs the 
cut ions pineap])le- or cone-like galls on the 
toninion spiuce tn*es The females appear in 
spring after hibernating amongst bud scales, 
&c., and lay their eggs in masses at the tijis 
of tile shoots and at the base of the needles of 
the young shoots. The eggs are stalked, and 
to some extent coveied witii wool, the lice 
coming from them punctuie the base of the 


needles and eaiist* tliem to swa*ll up at their 
bases, and by degiees the ])im'ap])le-like gall 
IS foimed. As the swollen needles unite at 
their liases, there aie foi med chambers m which 
tin* bee live and glow-, (*aeh chamber (*v eiitually 
contains a nnmbei of ajihidcs and lieeomes lined 
with a mealy' substance .ind oil globules. ’Fhe 
‘cones’ aie at fust jiiiik and gie(*n, and tlien 
balden and liecome brown Tliey may glow' to 
an mill or nioie m leiigtli, and may contain as 
many as :20tKJ iidiabitants In dune, duly, and 
Augu.st tlie galls open, and pup.-e and winged 
feiii.iles e.scape and the l.ittei fly fiom tr<*(* to 
tiee. The winged females lay eggs towards 
autumn on the apices of the needles, covered 
with w'liite w-ool Jjai'va* coming from these 
eitlier die oi hibernate m the basi* of the buds. 
A iiimiiti* blind apterous mah* occurs The 
sexual egg is .ilways laid on the Spiuce. 


Soim* of the Spruce form oi ra(*e tly to the 
Baich, . 111(1 tliere they b(*i*ome the so-ealled liareh 
.\plns, which produces the siu.all white lleeks 
of w'ool so abundant on tlu^ J>aieli n(*edles in 
summei The a]>liis hibernat(*s under the leaf- 
scales and eoiiimcneixs to oviposit in April and 
May; the i‘ggsaie laid m groups and aie jicduii- 
cul.ite; they h.itch m late M.iy and eaily dune, 
and the small black larva* often cause the iM*(*dles 
to elbow- near the middle By the end of May 
th(*y eoiimienee to cliang-e to jiup.a* and liave 
white w-ool ovi-i tliem, ami from dime to August 
wingi“d females aiise, which are oviparcuis. 
Some of tliese fly to other Larch, some to Spruce 
and set up the abtetis nite. Thus th(‘ie is a 
migration between the S])riice and the Laidi, 
the Clie/mcs ahietts and C. larins being alternat¬ 
ing geiiei-ations of the same insect. Baik is 
also said to be attack(*d by (7 larieia, but tlie 

I irobability is that this is a distinct species, 
[iiowii as Chet'mes viridis. 

Treatment —liiircli trees may be s])rayed w'ith 
])arafiin emulsion to kill the larch f<’/nii, and the 
galls may be hand-picked from the Spruce before 
tin* aphides escape. Baraffiii cimilsion may be 
made for this purpose by dissolving (I lb of soft 
soap HI boiling water, and then churn m 8 gal. 
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of paraffin, and add water up to 100 gal. Larch 
and Spruce should not be planted together, hut 
separated by belts of hardwoods. [f. v. t.J 

Cherry. —The cultivated clnuTies are de- 
Bccndant.s from two species of ITunus which 
grow^ wild in Europe, including the Jlntish 
Islands, namely P. ('erasus, the jirogeiiitor of 
th(‘ Morello and Luke cheiries, and A Jinuiii, 
the })rog(‘nitor of the Gean and ihgarreau varie¬ 
ties (see art. ChiERRY, TiiK Wild) According 
to I’liny, the Cherry was introduced into Britain 
by the Koinans, wlio are said to liav’e obtained 
it fi'om CVrasuH, in Armenia Chiltivated m 
iiii])ioved vaiieties, however, do not appear to 
have been kmiwn in England before the lime 
of Henry Vlll, wlien Heveivil wen* introduced 
from Italy into Ktuit There .ire now ovei a 
liiindred named varieties of clierries in culti- 
v.ition in English g.iidens alone, some of the 
bi'st of them having licen raised b^ tlie late 
Ml IbvHU's of the Sawhridgevvoi th nurseiies, 
a most successful bri'cder of flints 

Th(‘ cIkuty orcliards of Kent are famous for 
tin* (juantity and <juality of the fruits th(‘y 
yield JntTeinuiny, Erance, Italy, and Jkdginm, 
cheiry trees aie not only grown in oiihards, hut 
they are also laigelv ]»lanted along lo.idsidi's, 
as plantations for sln^lter and shade, and on rail¬ 
way (‘mh.inkiiH'iits, being veiy easy to satisfy, 
beautiful objects wlien in llower, and most })io- 
Idic bearers of inarket.ible fiuit 

The dierry is the first among jiopular fruit 
tiees to rijieii its fruits, and ii(> fruit is more 
liighly esteemed It may b<‘ eaten as ilesseit, 
(ooked in pies, made into jam or jellv, or ]>r(‘- 
served whole in lioltles The (elelu.iled Kiisih- 
wassm lujiieiii offJermany is made fi om < hei i i(*s 
jiounded in .i woodmi vessel .ind left till the 
mass ferimuits 'I’ln* kei mds aie biokim .ind 
mixed with it, and a iKjUoi is tlien distilled 
fioin it Marascliino, a Iiqiieui juepaied chiefly 
in Dalmati.i and si^veial <»thei p<»i lions of the 
Austiiaii (Miipire, is made from siiuill blaik soui 
chei 1 les bv feiment.ition and distillation, wine 
being added before distilling, and the sjm it 
being also swi'ctened In tins country, chmiies 
an* mo.st valued as a dessert flint Not only 
do the supplies from our own evtensiv e ori liaids 
obtain a ready s,ile, ])ut thousands of tons aie 
annually imported from vai ions Kuii>]>eaii coun- 
tiies also. 

It IS usual to graft the best vMrndies (d 
eliernes on stocks of seedlings, foi although the 
seeds geiniinate readily they (annot be relied 
upon to yield good-ijuabtv sorts ]t has been 
Ktat<‘d tliat the (-herry vanes niort* when raised 
from st‘eds than any othiu- tiee All the best 
vaiieties raised in England were obtained in 


lying a calcareous sandstone, or where lime or 
chalk is juesciit in some form. These arc the 
conditions in those parts of England where 
eheiiies are most successfully grown, as, for 
instance, in Kent, Hertford, Buckingham, &c. 
‘A free deep soil suits the Cherry. It prefers 
rainw^ash — detritus worn from hillsides, in- 
cunibenf, on rock; soft, sandy loam underlaid 
i-y .‘^^vnd, light, mellow^ soil oveilying sand¬ 
stone; deep loams interspersed with calcaieous 
matter; and loams conimingled with flintis, and 
well drained’ (J. Wriglit). The soil should be 
prepaied by trencliing or dee]) jiloughing, and 
when the tiers are being planteil a hole at least 
one }aiil wude should be dug, and the soil well 
bioken to a dejith of ii ft. standard trees 
intended to grow to a large size should be set 
fioiii 125 to 30 ft. ajiait; bush oi pyraniid tiees 
about 1:2 ft a]>ait Each tree should be su]>- 
poi ted with a stout stakt' fixed firmly at the 
time of })lanting Tiers to be growm on walls 
should be stamlaids with fan-trained Iieads and 
]>laiiled lii ft. ajiart Jn purchasing eheriies it 
is advisable to jnoenie them from dealers who 
i.ike jiains to glow shajielv ^oiing trees, grafted 
on the slock know n to be most suitable to each 
vain*tv, .iiid tienteil so that they form a good 
liealthy mass of roots d'he jilaiiting may be 
done as soon as the leaves begin to fall, sjnead- 
ing the loots evenlv and taking care to work 
the sod in amongst tliem Tin* standards will 
not leijuiie anv jn lining aftiu* tlie head lias 
been foimed, vvliuh ])iobably has been done 
in th(‘ nuismy. Sluaild any shoots start on 
I the stem tlu'si* must be removed Trees trained 
against walls leijuire more attention. Summer 
i })iuinng IS better foi these, by vvhieli is meant 
tln‘ entile leinoval in duly of all su])(U‘fluous 
, shoots, and th(‘ shortening of otheis that aie 
glowing too vngorously. It this is attended to 
in siunniei, no further jnlining will be necessary 
b<‘V Olid sliorteniiig the longest shoots to a length 
I of 3 in, leaving uncut those* shoots wbidi are 
for extension Tin* dislanee between the shoots 
on a wall tiained dieii v ti(*e should be about 
b in. Establislu'd tiees soon exhaust the soil 
, about then loots unless it is eniiched annually 
. with a good dressing of w(*11-rotted farmyard 
' manure* ]»ut on during the v\ inter A dressing 
I of b.isu* slag IS good for oich.nd elieiiies 
I Ibiils are* very ti oiible‘sonie te) ehei ry-growlers, 
j Netting the* trees is absolutedy ne'cessaiy wdiere 
I bnels are abunelant, otherwise* all the* fruit will 
I be steilen d’he gun must be fieely iise*el in 
I e»ie]iaids during the jieiieiel wdieii the fruit is 
I ripening A black aphis, e*e)ninie)nly calle*(l the 
e*hen V le)uses often infe'sls eheiiy tie*es, swarming 
em the U])])er poition eif the ye:>ung shoots, caiis- 


this way. Een dwaif tre*e*s the most suitable ing the leave's to euil and aboit (se*e Myzus 
stoek is the Mahaleb, whilst the Morello is the ('kuasi). The larva* of the Cheiry Sawdly (see 
best for ordinary 01 eli.ird tre*es It is, heewever, EiueicAMrA limacjna) is also tioiiblesome in 


advisable to eonsull leical ex]>erts as to the bexst | 
seirts e»f Cherry anel the most suitable .stes'k fe>r 
any given le)e*ality, the nature of the soil and 
jeeiiliaiities eif e*limate atfeeting the growth and 
ie*alth of the trees, for whilst all may do, .some 
are certain to do better than otheis 

The ideal site for a cherry orchard is a sunny 
slojie where the soil is a deep lieh loam over¬ 


some years Another insect en(*my is the 
Cherry-tree (’ase-bearer (see Cdleophora) 
These may be kejit in elieek by the timely ap- 
{ilication of insecticides, using for the purpose 
one of the spraying machines, of whicn there 
are now^ several that are botli cheaj) and simple. 

(dierries are sometimes grown under glass, 
either planted in bonlers and trained under the 
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roof as in the case of peaches, or in pots and 
triown as pyramids. This, however, is a fanciful 
kind of gardening indulged in only by the 
wealthy amateur 

The "best varieties of cheiries are.- 
Ar<thduke.• -Yvmt dark-red, liesh tender, noli 
and juicy. Ripe in July. 

liKjarreau.— Fruit huge, white and red, de.sh 
firm, sweet, and rich Napoleon is a form of 
it, with larger fruit of a daikiu shad(‘ of I'ed. 
Kipe in August 

Jila>k Tai'tai'iaR.— Vvnil black, tle.sh .soft and 
juicy. Kipi '111 July. 

Jjoirntou. —Fruit y(‘llow, motthsl led, fle.sh 
white, rich flavour b’ljie in .liily 

E(trlq litvei's —Fruit bhu'k, in large clusters, 
ri( hly tlavoureil Rijie in June 

Elton - Fruit yellow, nioltled nsl, fle.sh firm, 
sugary. Ripe in July. 

KcntiJi — Fruit medium, bright-red, fle.sh 
pal(‘, acid. Jbpe in July. 

Kniifht'a Earltf Black - Fruit black, flesh deep- 
])urple, firm, rich. Ripe in June 

Late Duke. —Fruit huge, shining- 1 <*(1, fle.sh 
ainhei, rich, slightly ai nl Ibpe in August 
Maif Duke. —Fruit roundi.sh, daik-ied, flesh 
led, iieh, juicy. Rijie in July. 

MoK'llo —Fruit h<‘ai t-sha[)e(l, daik-ied, fle.sh 
j)Uiple-ied, juicy and acid Jbpe in Jul\, but 
nmII hang till October on a wall tiee facing 
north. 

liotfal Duke — Fruit .shining dark-led, fhssh 
I eddish, tender, very rich b’lfie in July 
Wateiloo Fruit jiuijile and led, flesh inh 
and sweet. Ripe in June [w wj 

Cherry.—Parasitic Fungi.— 
liKAr Fu.voi.- The foliage of wild and ciilti- 
A\it(‘d cheirics IS fie(pientl\ damaged, it may 
be by di ving wunds or late fiost.s, oi fiom the 
list' of in.sectn ides; on the othei h.uid, fungi 
may be the caii.se. Oheiiy Leaf Scoich, very 
destiuetive in the south of Knghind, lias been 
tiiieed to Gnomonla ert/fln'o.stoma^ an Ascomycete 
fungus in summer the leaves appeal seoivhed 
and the fiuit is of poor <piality, but the most 
e\ ident symjitom is that the biovsn witheied 
leaves leiuani liangnig on the tiee all winter, 
these bear tlie a.scus fruits, wlndi caiiy the 
fungus over the winter and infect new buds 
next .sea.son. The collection and binning of 
dead leaves has ])ioved a .succes.sful lemedy, 
but only if carried out all over the di.stiict. 
(Vitain varieties are moie sensitive than otheis, 
in one ca.se a writer states that ‘Waterloos’ 
weie rendered useless in a few years, vvlieieas 
‘I'lirks’ in the same orchard were almost un¬ 
touched. An excellent illustrated account of 
this di.sea.se and its treatment is given by K S. 
Salmon (South - Eastern Agricultural Clollege 
Journal, July, R)07). This writer obtained ex¬ 
cellent i-esiilts by collecting and destroying the 
dead lcave.s in winter, and by spraying witli 
Bordeaux mixture (see Fiinoicidks) just before 
the flowers open,'{»nd again after they have 
fallen. This treatment would at the same time 
prevent other leaf fungi sometimes found on 
cherry, such as Powdery Mildew (see Apple), 
Rust (see Plum), and several species which 
cau.se ‘shot-hole’ perfoiution of the leaves. 


Fruit Rot. —The usual form is Browm Rot, 
due to Monilia fnictigemx^ an enemy of many 
fruit crops (see Apple). The flow(*r is attacked, 
wliole blanches becoming coated wuth gievish 
masses of spores, whereas ncigliboui ing lru.sse.s 
are untouched. Other signs of this di.sea.se arc 
that slirivelled flowers, stunted fruits, and a 
few W'lthcred leaves I'cmain hanging on tlie 
twigs; there is u.sually also a laige amount 
of immature dead Wdod. Salmon found the 
greatest destruction on acid cherries; he re¬ 
stored trees to liealth in tw'^o seasons by spray¬ 
ing with Bordeaux mixtiiie before and after 
flowering; emphasis is also laid on cutting out 
and burning diseased twigs befoie the leaves 



P>rown B(.il)v on the fiuil (.msed by Fu>>icladium eerari 
(n> {tei mission of liouid of Ai;iuu1lnre ) 


fall in autumn. This treatment will also be 
ellective as a lemedv for Cheiiy Scab (/'Vai- 
rhtdium rm/.s“i), a minute fungus wliK'h has 
fre((uently cau.s(*d much injuiy to the fiuit 

Branch and Si'lm Diseases —Wikhe.s' 
blooms aie common on wnld (‘heiiy trees; they 
aie dense hanging masses of twigs with upturned 
eiid.s, and bear leaves but no fruit Young 
leaves bear the a.sci of Eioaarus veram, an As- 
com>cete (see Fungi). These blanches may he 
I’cmoved by pruning. 

(jummoMs is a form of canker frequently 
found on Dherrv, Peach, and other specn\s of 
Piunus. The first symjitom is oo/.ing of gum 
fioni the liaik, and this accumulates to form 
large sticky mas.ses. (Vivities Idled wuth gum 
are also formed in the bark and wood, and the 
latter becomes much darker in colour, if gum- 
mosis jiioceeds far enougli the jiassage of sap 
cease.s, and the bi’anch dries up duiing winter 
or even in sumrnei. The first cause i.s piobably 
wounds, but sevei.al fungi have been round on 
the cankers. ])i.so.'ised branches should be le- 
moved by cutting some dustance below the 
lowest cankered jilacc, the cut ends afterwards 
being dressed with tar. The soil may also re¬ 
quire attention; in several cases of gummosis 
on Morello we have found this to be in liad 
condition. [w. o. s.] 

Cherry, the Wild, or Qean Tree 
{Primus Avium) and the Bird or Wild Black 
Cherry {Prunut Padus) are two indigenous, 
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Wild - growing, woodland tT’(*e* - speei(;s of tlu* 
of tlo' Ainyt'dalacc^o tnhe of tlx* 
Koaacca* faindv, a f^emis to which the lllaek- 
thoiM nhi’iil) (see Blackthorn) also Belongs 
They ai'C easily I'eeofjni/ahle hy the tiansverse 
l(*nt leellular rx.tiknifes on their smooth bark, 
whi<h in the (h'an Tree* sjilits and eiirls oil in 
thin h(>ri/f)ntal stnjis loiind the stem, and by 
then* ]>retty tufts el stalked white tloW(*rs in 
e?nlv spiing, r>i of led dni])e fruits in duly, oi 
then red-vi*ll<>w leavi's in autumn ^Fhe (Vuii- 
mon Wild (.'h(‘ii \ or (Jean, the lai^ei of the two 
s|M‘( les, IS extensivi'ly found in heilpfeiows and 
also in woodlamls amon«^ the timb(*r - tiees, 
wheie it sonx‘t lines attains lai^u* dimensions 
(up to about 70 ft hi<^h and ovei 8 ft fjjirth, 
and eontaiinnjr “2 tons of timber, in (doueestei- 
shiie) It dith‘is tioiii tlx* other s]M*eies in 
liavm^ l.irtcer l<*avt*s and ])<*tioles, JarfiC<*i and 
ii*ddei j^l.inds on the h*af-stalk, aiul lait^(*r, 
ruddiei, and sw(*<*ter (*)x*iries, while its w'ood 
IS liardt*! and of a d,iik(*i y(*llowush - blown 
colour It takes a fine jiolish, and is piizi*d 
foi turintuie*, tuiiieiw, and instiuments It 
flow's i.ipidly on .iny fan 1\ dn sod, and does 
well on lime, and it foims a eh*an and sti.iti^lit 
stem eaiiMii^jj an oval i*iown of li^ht foliaj^^t*, 
and usually lives to about eighty vi'ais of a^e 
It fluslx*s fiet'ly from the stool, and is t)iei(*fon‘ 
often found in eopsewTiods, and in some })laees 
it tlnovvs up suek(*rs as wdl as eo)>pi<*(*-shoots 
But it is a lijrht-demandin^ tiee, and th<*r<*foi(‘ 
not really a good class of uixh'iwood It <*an 
be easilv giowui fiom set*(l by sowing the (.h(‘iiy 
stones soon after the flints iijku in dulv , .ind 
young seed-grown saplings foi ni good pan*nl 
sto( ks on wliK h to gi«ilt tin* tin(*i knxU of ( h(*i i v 
for oi('h,iid planting 'rix* smalh*! spe( les, the 
shrub-like Bud oi Wild fdac k ('heiiv, is highly 
ornanx*ntal in paiks, where its long hanging 
raeem(*s of white tlowi'is in s]unig and its ritli 
red foliage in autumn an* very <*fle(ti\e It 

can eiidun* moie sh.xh* than tin* (Jean, and is 
th(*M*foie nion* suit.d)h* for inid<*iW(*od, as it 
eoj»])i((\s freely and .dso thiows up six'kcis 
r>ftenei It glow's (piickly, but is seldmii oV(*r 
to IK) ft in h(*ight Its balk is nnue odorous 
of oil of almonds, and its sm.dl, blai k, pea-si/ed 
(*h(*i 1 les are bitti*!-svve<*t in taste and .istiingciit 
It grow's best on fresh or* moist sod, wheieas 
the other and largt*r sjiecies of Wild (’lx*Tiy 
does best on drier land [j > | 

Chervil. S(*e (’ii LRorTiYLLUM 
Chervil (Rou^h). See ANTiiuisca s 
Cheshire Cheese. - -(*heshire has for 
long been noted for the excellenet* of its 
eh<*(*ses, and as a ekiss (’heshire eheesr* riia v 
ceitainly be said to sLind s(*cond to ixme of 
the hard jiressed \aiieties It is a cheese pos- 
si*ssing very distinct eharactenstics both as 
regards texture and Ilavoiir, for while it is 
very o})eii-graiiied it is yet soft, mild, and full 
of (juality. As now made, it is peihaps tlx* 
softest of our hard-pressed v^arieties, a state 
of affairs due more to change in consumers’ 
tastes than to old-time ciistiuns The exeel- 
ieney of the cheese may be asci*ibed pititly to 
situation, but more especially is it due to the 
skill of the makers, iirany of whom arc possessed 


of the experience gamed m the art by a long 
line of ancestor s. This inherited loi'e, added to 
the o]jportunitx*s affordetl during the last two 
decaiies b) gain thiough technical education a 
moie intelligent undei standing of the principles 
I involved, has sei'ved to place the cheesemakers 
'of (’heshiie in a class by tlx*msch’^es, in that 
; they perhajis more than any others have* shown 
J tlx*mselves able to ada])t then* produ(*e to the 
rerpiiiements of tlx* market Thus dining the 
I (*ai ly season a (piu k-ripening clieese is made, 
l.itei on a medium-ri])ening, and yet later a 
I slow^ -1 ijiening oix* is juoduced The cheeses 
! an* made botli witli and without colour; as a 
' genei'al rule those made on the east side of the 
(*ounty and serving the Maiuhester market are 
not coloured, while those made on the west aie 
almost all colouied Then* an* therefore three 
tvjies of (’heshiie cheese, wliicli are coloured or 
not, a<*coiding to maiket rerpiii ements. In all 
cases the checM- is made of wliole milk, consist- 
I ing of the night’s milk mixed w'lth that of the 
I following morning. The night’s milk is straiix*d 
into the cheese wit as soon as it is drawm, ami 
, then cool(‘(l down to as low a temperatiin* as 
I (*«in be convenx'iitly reached by the aid of the 
oidinary cold-watei sujiply, stirring being con¬ 
tinued at Intel v'als in oidei to Iniidei the eieaiii 
I fioiii using to tlx* suifaee Such eieam as has 
found its wav’^ to tlx* siiifaee liy tlx* following 
moining is skimnx'd off and iilaced in a })an 
n*ad\ foi mixing with twan* its bulk of warm 
moining’s milk, which has the elleet of softi n- 
ing It so tliat it will leadily ])ass thiough the 
stiainei* and mix again w’lth tlx* milk in the 
vat To ensure a ])io])er d(*grt‘e of ri})(‘ix‘ss in 
I tlx* milk before adding tlx* rennet, the best 
I mak(*ts us<* a small amount of ‘startei’, the 
1 (jiiantity varying from J to A per* cent C)t]x*r 
I and less s,itisfat tor y metliods aie followed, su<*h 
I as using k(*pt vvht'v, cS^e but wdiatever ri]H*ning 
' agent is us(*d, it is as a i uic* acld(*d to tlx* night’s 
milk after skimming off tlx* (i*eam in tlx* moin- 
I ixg, and befoit* stiaining the inoi mug’s milk 
into tlx* vat 

Up to this stage tlx* tn'atment of the milk 
IS the same, vvhethei (pin k-, mcMliiim-, oi sK>w'- 
n]»enmg dieese is to lie made, hut fr'om heie 
onwards vaiious slight modifications iii tlie 
pnK*i*ss followed oei*asion tlie difierenee in the 
prodixts By fai the greatest proportion of 
tlx* (heeses at tlx* ]n(*K(*nt time aie made on the 
medium-i ipening system This ])roeess will now 
be deseiibt'd, and the modifications lequired for 
tlieothei systems will aftei w'ai'ds he jioiritcd out 
Aftei mixing the evening’s arxi moining’s 
milk tliorxHiglily in tlx* vat, C(»Jouring matter, 
aimatto if rer}Uii(*d, is added at tlie late of 
1 di* to every 1 to b gal, and the tempera- 
iui*e IS giadu.illy raised to 84*^ to 86" F, all 
whx*h temperatuie it is renneted, but not until 
the milk has the proper degree of iipeiiess, 
whxh IS shown when 1 di of milk will coagu¬ 
late 4 07 of milk ill exa(‘tly 28 seconds. The 
anx)uiit of rennet used is H oz.. to every 40 gal. 
of milk—('(juivalent to 1 dr to 3 gal. After 
rcnneting, the milk is stirred for fiv^e niiniites 
or* HO to jirevent the ci*eam from rising, and 
then covered, and left for from forty to sixty 
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ininute«« to coagulate. When the coagulinn has 
readied the proyier consistency, tlie surface is 
caitdull} turned over to the depth of about I in 
bv tlie aid of a sharp-edged skiininei, befoie 
cutting with inch-spaced American knives. 
The cutting is not conijilcited in one operation, 
but the curd is first cut lengthwise ot the vat 
and then allowed to stand foi five imniites. 
After wauls the woik is completed by cutting 
the curd twicii lengthwise and twice crosswise 
The curd is then allowial to rest for five minutes 
befoie commencing to stir lor from ‘10 to 50 
minutes. 'Fins Stirling must be done v<*ry care¬ 
fully, because the curd is very teiidei, es])ecially 
in the (‘ai ly stiges. 

Aftm* stirring has bemi in progress for some 
ten minutes, tlu^ temjiei atuie is gradually 
brought u]i to 88' F, and alter stilling has 
been conijileted the curd is aliowisl to ]ntch 
for fiom thiT-ty to foity-five minutes, and u 
tlu'ii di.iwn to the top of the vat bc'fou* draw¬ 
ing oil tli(‘ whey. When tie* vvliey has luii ott‘, 
the mild IS cut into .‘b or 1-in. (.ub{*s .ind placed 
on .1 cloth on I'.icks in tin* Ixtttoni of the vat 
The .((idity of the < uid .it the tim(‘ of drawing 
th(i w’liey IS not notneaiile to llie taste, and 
s(“arcely so to the smell, and is judgml eithei 
by the anH>unt of shnnkagi* whuh has takc'ii 
place o)‘ b\ the hot--iion test, when it should 
]usl and only just liegin to di<iw thi'i^ads 'I'he 
(Uid, after being placed on the lacks, is k<‘pt 
thcie foi about an hoiii : dui ing that time it 
is (lit thri(*e, at interv.ds of fifteen to twenty 
minutes, into 4-in ( ub(‘s Tlu' cuid is (‘ovcred 
onl> ])> the ends of the (loth in which it is 
jil.ieed, aaid not weighted in any way. 


The next stage is giinding or milling, as it is 
sometimes called The suitability of the con¬ 
dition of the cuid for* this process is, as a rule, 
judged by the e.vtcnt to which it has shrunk, 
.ind by its cleavage It has at this time a dis¬ 
tinctly acid smell, but is not acid to the taste, 
liefoi’e, a(.tually milling, the curd is broken by 
hand into pu‘(‘t\s about tlu* si/.e of huge eggs, 
and spi-e.id out on the cloth for a few minutes. 
The gi Hiding is done by passing it thimigh a 
clos(‘-set mill Ih’ovided the temjieratuie of the 
milled cuid is not moie tlian 80' P. it is imme¬ 
diately salted, at the lale of 7 o/. salt to every 
20 lb , and juit into the chesset The chessets 
list'd are usually from 12 to 15 in. in diameter, 
and of sulhcient th*j»th to tuin out cheeses 
weiirhing from -40 to 80 lb (‘ach. After being 
put ill tlu* chesset, the ( heese, as it may now be 
ealh'd, IS kept in a clu'cse oven at 75' P. for 
forty-eight lionts, being turned into a dry clotli 
each nioiuiiig and evening, no piessure being 
meanwhile a]i})lied. Altei leaving the cliee.se 
oven tlu* chee.se is pi‘(*,s.sed foi four oi fiv'c days, 
oi until it ce.i.ses to (‘xude moisture wdiile uncler 

pK'.SSUK* 

Tlu* ipiening ])ioii*.ss 0 ((U])i(*s from six to 
twehu* W(‘ek.s, and the best icsults are obtained 
bv tuiniiig the i heese dail.y, and by keeping it 
III a room on the gioiind floor at an even tem- 
peivituK* of 55 P. 

'I'his IS a descijptioii in d«*tail of the process 
of Hulking a medium-npening (4ieshiie 4'lu* 
following tabh* will (‘xjilain tlu* modifications 
whuh It is neiessaiy to adopt >n oich'r to pro- 
diui* clu*ese.s of the (piuk- or slow-i ijiening 
ty’]K‘.s - 


St( ps 111 tlu PlOClSS 

rtnlv UipLinii}; 

Meiliuui Itipenmg 

Slow lti]»emng 

(I.iu' of the iiiglit s iiiul itioiii i 

lilt.' s inillv 1 

Tlu same as aheady desonhed foi medium iiptmiiig 

tmoinil of ‘startei ' iulded 

Alwnit t. pel cent 

About f pet cent 

About I per cent. 

28 sec 

Iti'iiiiel test 

21 se(. 

28 sec 

Tein|>ei.ituie at. winch leniiet is | 
addl'd 1 

HI toHC F 

The .sain<’ 

84" to 88" F. 

Aitunuil of lenuet iis(*(l 

2 o/ to 40 i^al 

o/ to 40 gal. 

1 o/- to 40 gal. 

Si/i' to w'liii h it IS out 

About S-in 1 uhes. 

About bin tuh(‘H 

About g-m cubes 

beuj;th ot tiiiK* ,stilled iii wdiey 

.‘to to 10 mm 

10 to 50 mm. 

40 <(» .50 inin. 

'!'(in)>eiatuie to winch lie.'ited I 
in wlu*y ) 

84 ’ to 8(r F 

88' F 

m'‘ F. 

ben|j;tli of tune lUid allowed to | 
settle (]uteli) in whey 1 

10 to 00 mill 

30 to 4,5 min 

30 to 45 min 

Hot-non test wdien wliey is | 
diawn j 

Tlnead f m long 

Only just commencing 
to diaw 

Only just comirieiicing 
to diaw 

'rreatiiu'ut ou tacks wlien dram- 1 

'ruin e\eiy 15 niin 
.«ml tut into h-in 

Tutn tv(iy 1.5 min and 
(ut into t-in cubes 

S.nne as medium 
ki ejung 

uig 1 

cuIh's eacli tmu 

e.ieli time 

Hot-noil test when K'ady foi ( 

Tineads 1 in to 

If in long 

'J'hti.id about ni long, 
Imt judged more by 

Tint ads less tlian ^ in 
long, judged more by 


sbiiiikage 

slniukagt* 

Amount of s.ilt to ev<>ry 20 Ih | 
euid 1 

0 o/. 

7 0 £. 

8 «/ 

licngth of time in chet*s(' oven 

21 liouis 

48 houis 

18 hours 

Attd tieatmeut 

I’lu* same in all cases as desenhed in text 

Length of time to np(*ii 

2 to () weeks 

0 to 12 weeks. 

3 to 12 months. | 


Cheshire Pif^S. —Like .so many of our 
local types of jugs, tho.se kept in (Jheshire have 
(iisapfieared befoie the iviiJway and improved 
farming. It was a long-legged and flat-sided 
white pig with coarse hair and strong bone, 
VOL III. 


[j F «] 

but has been weJlnigh ci*o.sscd out vf existence. 
JJy crosHing with the Jjurge White Yorkshire 
its feeding properties and the ijuality of pork 
have been improved w-ithout any recliiction in 
tbe fecundity and free milking gifts of the 
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SOWS Some fifty or more years since, some 
of tliese wcst-countiy yiigs wcie exported to the 
United States, wliei(‘ they are still known as 
Chester Whites [s. s.J 

Chesset. See ])\ihy Ai’J’LIAncks. 

Chesty a cavity in the n]i])or part of the 
liody of a vertebrate formed by the i ibs, the 
baekboin*, and the sternnni. Tlie chest con¬ 
tains th(‘ heart, Iuiilcs, and ])art of tlie tiachea 

Chester Whites. See ChiEsniRF Pms. 

Chestnut, The Horse- Ittppo- 

m.s7(/?o//a) —'Though similar in name, this tiee 
IS \eiy ddlcKmt fioin the ('hestnut ]»ro]M‘i, that 
is the Spanish or Swt^et Chestnut Jt is a laiyice 
tH‘e, indii^enons chndly tliroughoiit llu* inoiin- 
tains of (iieeie and Asia Minor at an <*levation 
of 3(K)() to 4r)()() It, and was intiodiued into 
Ihitaiii in IhhO oi about lb:!!) Its sjiecihc name 
isdi'iived fioni the fait th.it the seed of Unstiee 
w'as used by the (Jieeks and 'fui ks foi cniing 
gl.imh'rs and ymlmonaiy disi'ascs m liorses 
'J'he genus ^d^sculns nf tlie ] 1 ijipoi astaiiai c.e <u 
Horse-chestnut faniilv is w idi'ly sjuead thioui]:li- 
out lMiro}M‘, Asia, and Aineiua, but theCoinnion 
lloise-eheslnut is the oiil\ s^iei les that is hugely 
cultivat(*d in lintain foi a\eiiu<‘s and town 
planting, although two snial]ef Anicucan kinds, 
the Yellow and the I’uiplr lUickcvc {Aii llav<i 
and riihra^ aoinetinies lei homd a sejiaiati*genus, 
J*avia), are frequent 1\ giown foi oi naimuit in 
parks and gardens, as als<i the bed Hoise-diest- 
uut {AJ a IinIiiuI betuiMUi (he (oninion 

spines and the Ihiiph' iJmkeve, with iea\es 
like the foi mei and tlowei>, lesembbng the 
lattei While the faniih (Iniiai tcristics of the 
I hp]»o( astanaceie «u e tlicir p.llInat<•l^ (onipound 
opposite* ]ea\(*s, then s/iowi, iriegii/ar /lowers, 
then till(‘(‘-<‘h.inibei ed o\,iiv, ami then caj)-.ul.ii 
fruits opening s])oiitaneousl\ b\ tliiee \al\t‘s, 
the genus .Usi ulus is spe< i,\li/ed l>\ lia\nig a 
eampanulate calyx, foui oi ti\(‘ (‘xji.inded ])(‘t.ils 
with an ovate bonh-r, stamens with inwardly 
recinving Hlanieiits, spun <M}isules .iml lougti- 
stalkeal leaflets (though tlie cajisulcs .uul tin* 
leatlets of tin* Ihnki'U* an smooth), whih* tin* 
(V)iuiiion lloi-se-cliestiiut is distinguishable bx 
having usually sinmi sessile or \erv shoitly 
stalked Jealh*ts (the Ilmkoxr liaxing usually 
only live distin(‘tiy st.ilked li'aflets), eieit (oni- 
cal elusteis of wliiti* Howeis iiiteinally tinged 
wuth ]>inkish-ied, wliieli ajipear ])rofusely in 
May, and glossy d.iik brown fruits tliat I’lpmi 
in ()(‘tobei t)n its ti unk the longitudinal haik 
lissures often run sjurally It is sometimes 
planted in eo])sewoods, Imt its whiti* w<)od is 
soft and neitliei stiong noi’ duia-ble as fiinbei. 


easily broken by heavy winds. Its summer 
outline IS somew'hat hard and formal, though 
distinctly picturesque, for the very umbrageous 
oval - pyramidal crow'ii often extends on the 
w'ide-spreading low^er brancluis to near the 
ground. It is one of the earliest trees to show 
the autumn tint, when its thick mass of foliage 
assumes a light-browui russet line. Its leafless 
xvintei eoiiditioii is veiy distiiietive, as all the 
lieavy low'i'i* branclic's, after ascending at first 
at an angle of about Th ' liom the stein, incline 
dow'ijwaids and then cin\e u])wards again, like 
I the arms of a eamlelabriim. But the tiaceiy of 
I its br.inchlets and twigs is singularly beautiful. 

I It liaidens its shoots very eai ly in the si^ason. 

! They are, how'i‘\er, more liable tlian those of 
' most othei tiees to lie attacked liy the led-coial 
! fungus disease lansed by Noctria ctnnabanna, 

I whul) quukly sjueads louiul the twigs or 
I bi‘amhl(‘ts, and whose seal let yuistiiles are con- 
! spnimus before these rot and break. Trees are 
1 c.isily laiscd fiom st'ed, wliidi should be sown 
! s( ai downwaids and smooth side upxvards about 
' 1 in. ajiait in drills as soon as it iipens in Oeto- 
' b<‘i, and whiib slioukl have a covi'iing of ov(*r 
I .III im h ol soil J1 sown scar iqiWMids, loot 
inalfoiIllation often icsuits. Tlw seedlings glow 
' xigoioush, and tan be Iraiisplantetl as year'- 
bngs into the nuiseiy lines, to stand for another 
xeai oi two till of the si7e w’anUsl !’() attain 
Its full beauty as a paik oi avenue, tiee, it m*i‘ds 
i .1 good .md dry loamy s(»il [.i n ] 

Chestnut, Sweet or Spanish (U/s/a- 

■ }H'<( /CMa), IS, both on account of its etlible 
' flint and its good timhc*!* and useful eojiniec, by 
f.ii the most important spei les of I lie (’Iiestnut 
genus (C.istanea), whiefi along yxif/i the Oak <iijd 
till* Beeth foi ins the Fagateie family (foimi'ily 
calletK’upulifeia'), th.iiaeteii/ed by IniMiig (Mth 
howei Ol gioup of flowers em losed in an in- 
xoluere of numeions brails whieh eoalesi e and 
form a tiquile lound the fi uit Its (‘losest n‘la- 
tive is the beech, from wln(*h it diflers botani- 
eally - (1) in liaxing its female flowers elusleied 
at the base of tlie long spikelike male eatkiiis, 
instead of in sejiaiate ti'imirial bunches; (2) in 
Its (iqiule being (ov(‘rt‘d wutli long, thin, iiiter- 
I woven ]ui(kles, instead of shoi t soft prickles; 
) and (.‘f) in its nuts being large and plano-e<uivex, 

, .md not being tin ee-eoi nered and snarp-])()inted. 

[ But in all Its outw'aid apjiearanee it is e.isily 
I distinguishable fiom beech, oak, or any otlii'i of 
I oui foiest tre(‘s, thiough its oblong-lam eolate, 
j glabrous, s(*i rat(‘ly tootlied leaves with numeious 
; ]).iiallel side-iieixes each <*nding in a vei \ shai p 
I point, which tinn pale-yellow in eaiJy autumn; 


so that it IS cliiefly eiilti\at(‘d foi its oi iiamental its fhitk git‘y -blown and dee]>ly eoi i ugated 
etlect It used to be largely ])lante(l in tow'iis b.iik, whose longitudinal hssuies often i uii spi- 
iiot having a very smoky atmosplu'ie, but. does iMlly,and its somewhat jieiidulous lowei bouglis 
best as an avenue and ])aik trc'e, where its pio- and biamlilets, often eandelabrum-like, as in 
fuse flow'ermg makes it a striking object in the llorse-i-hestnut Its generic botanical name 
spring. One of the most famous of such avenues is s«iid to be deiived from the city of Castanaia 
is that at Bushev Bark, near London, which W'as m Pont us (or C,astami in Tliessaly), w'h(*ie a 
planted ‘in the Dutch sty It*' b^y William III, largo trade in tht* nuts existed from ancient 
and which is one of tlie sights of tiie spring times. But France and Italy now have the 
season. In the isol.ited positions this tiet* nsii- Imik of this tradt*, although in most districts 
ally occupies it attains a licight of 50 to 60 ft, thit>ughoiit iSoutliern Europo the nuts form 
and a girth up to about 12 to 15 ft. It is hardy an important and cheap article of food. The 
so far as regards climate, but its branches are (Iheatnut is a widely spread tree, oecurring 
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indi^^enously both in eastern and western Asia, 
on both sid(*s of tlie Mediterranean, and also m 
the North Anienean woods, and it was intio- 
dueed into Britain by the Boinans. Besides tlie 
coniinon Kuropean kind, one Japanese and two 
North American species are known, only one of 
wliieh IS here grown for ornament, the Dwarf 
(.’hestnut (6'. p(unila\ fi-orii the Southein States 
of Nortl) Aineiica 'I'he ()oninion ()liestnut foiiiis 
more or less extensive foj‘ests along tlie whole 
of Southern Europe, and in tin* w.inner parts 
of Austiia ; but in Britain it is of ti iie wofKlland 
growth only thnuighout the warmest localities, 
wheie it IS, however, only found occasionally 
intei mixed among the standard timhei-trees in 
the cops(‘woods Hut as cojijuce, now that the 
mai kct for liome-grown oak and other balks f(U 
tanning has dinunished so miuh, chestnut is 
usually, next to ash and hazel, one of the best 
and most ]>iofit«il)le kinds of undeiNvood, and 
esp(‘(‘ially on light ht.iniyand sandx soil It has 
a strong rejnoductive power Tt co])pices fieely, 
and also sometimes throws u]i suckois, and its 
saplings arc sometimes 20 to IlO ft high and 12 
to 1'» in in girth at about eight to ten yisirs of 
agi* Hence it w<is in strong demand thiough- 
out the south of h'n^Lijjd when hop-poles were 
nMjuned, though this market is now also fast dis- 
a})))caiing. In sheltered copsewoods oi in high 
w'oods it soon gets drawn up into s(.out pol(‘s, 
whuli rapidly thicken in girth, though of (ouise 
its growdJi IS not so (pink as in the waimei 
par I s of El ance, wduu-r* sixty-> ear’-ohl ti (‘(‘s often 
gii til over T) ft, OI an avei.ige of I in pei annum 
It-i light yellowisli-luo\v 11 and otten preltih 
giained tiinl)(*i is tough and duivihie, and rnaki's 
good |)aiqu(‘try «ind iurnilure, while as posts 
anti poles used in the giound (c </ lioji-poles) it 
is one of the host wotxls to use A new use of 
eight- to teii-ye.u-old eop]nee-shoots is to split 
them into thin stnps and land tlnmi with wiie 
to hum the light, mov.ihh' ‘ I’eigiion fenting’ 
inti’odueed ns'ciitlv fiom Fi.iiici*, and tliey also 
_>ie)d gof)d m.itenal for (ask hoops, huidles, «S:e 
ihit despite its rajud growth it is not largely 
giowii .IS a standard in eojisew'oods, or along 
with other tre(‘s iii highw^oruls Tlaying a stiong, 
de(‘p I'oot-system, it needs a deep sod to thiive 
])ioperly; but although Iwariiig sKh'-sh.ide widl 
It needs i-oom for sjueading lateially in ordei- to 
thieken in giith, while its timhei is often ren¬ 
dered yahieless for lioaids, planks, &( , ow'iiig 
to ling-shakes in the heartwood Jn paiks and 
on lawns, howevci, it is a highly ornamental 
and gi'aeefiil though massive tH‘e, ofti'ii devtdo})- 
ing (‘iioi-inonsly huge hmhs T1 h‘ most famous 
of tin* English Eliestnut tiees is that wdiieh 
grew at Toi tworth ((4ioiieesteishir(‘, Eai 1 Dm le’s 
s(‘at), wdiieh was said to have girtlied 44 ft in 
17dl, and to have dated from about the year , 
700 AD, and wdiicli was still hearing fiuit in 
1844. Probably tin* hugest now to be found in 
the United Kingdom is one growing at lloss- 
anagh Paik (Do Wicklow, Ooi Tighe’s estate), 
which in 1903 gii’thed 33 ft at 3 ft up, and 
2H ft. 3 in at h ft, and whose tliree main 
branches gir-thed 13 ft. 3i in., 13 ft, and 10 ft 
in. respectively. 

The (Jliestnut fruits freely iii the open from 


about twenty to thirty years of age onwards, 
and less freely or freijueiitly in close w'oods from 
about fifty to sixty years on , but the fruits are 
heie usually small in size and often iiKoiiipletely 
ripened. Hence it shouhl be grown from the 
foreign fruits so easily obtainable The nuts 
should be .sowui in sjiring point downwards, and 
covered with I ^ to 2 in of soil If sown at 3 
to 4 ill in drills .ibout J ft apart, the (puck¬ 
growing s(‘cdhngs can be planted out at two 
or at tliree yeais of ag(‘, s])nng planting Ixung 
often best wdieii; laic liost is freiiuont 

[j. N ] 

Chestnut Colour. Sec ('i>u>iiit of Am- 

MAI.S. 

I Cheviot Sheep. 'J'he two great breeds 
ol mountain sheep in Scotland ari^ the (’hi'viot 
j and lU.K khi( <‘(1. Eat li lu’eiMl has its enthusiastic 
suppoiteis, wdio w.umJv claim gicat advantages 
tor thtur tavonrit(*s. With all such claims .uid 
(ounteK hums wc ai(‘ not at jucsent concerned 
Tins oidy ne(‘d h(‘ said, that foi haidint'ss and 
utility thcDlieviot slns'p h.is a value .ill itsovMi. 
The eaily lust or \ of tlu‘ Cheviot is uncertain — 
th(‘ gic.it biccdtus of the ]jast being nioic cori- 
cciijcd to m.ikt* histoi V tliari to wiih* it hut 
\ei \ manyoi tin* present gcnciation w’oiild have 
been gl.id to ha\(' had some rccoi d of tin* expel i- 
enecs tli<‘ fadur(‘s and the suc( esses -tli.it at¬ 
tended tJic efioi ts of thos(‘ vvlio spent long vcais 
in dev'eJofiing th(‘ ch.uactmistics wdiich h.ive 
mad(‘ the Whitef.icisl breed of Scoicli slieep 
f.ivoiuites over a considci.ihle part of the globe. 

The bleed t.ik(‘s its name from the range of 
lulls whicli exU'ud along tin* holder of Nor- 
(hninh(‘rland and lioxlaug-lislure. Low says 
(Domestic Animals, j> 93) ‘‘Tlie trm‘ (Ilieviot 
disiiKt IS Jimitisl in evtent, and dillcrs gieatly 
in its (haiactcr tioin the heathy w'astes adjoin¬ 
ing It IS eomposed of a range of Ixsautiful 
mouiit.iuis temhng to the conical, ami mostly 
(ovcicd with gi.isses, f(‘in>, and wild thyme 
often to tin* very summit ’ 'J'h(‘se lulls are 
pciiih.ulv litt('d foi tin* devtdopment of the best 
(haractei istics of the .slici'p winch liave there 
then lioiue 

In the y(*ai 1791 the Jhitish Wool Sot it‘ty 
was (‘stahlish(‘d by Sir John Sinclair and a iium- 
hcrof nohh'iiHMi and olheis, who were intcicsted 
ill the impiovcmcnt of the (juahtx of the w'ool 
prodmt'd in Scetl.ind Sev(*ral delegates wane 
appointed to visit tlie jirincipal sheep districts 
ol tircat Britain, and to examine and repoi t on 
the dillereiit breeds they might come across, 
Dunrig these investigations a breed was dis- 
coveied on the bordtu's of England and Scotland 
wdiieh Sir John considmed well .suited for being 
bled and reaied in other parts, and especially in 
Highland distncts. d’hey were wlutefaced, and 
from their length were called the ‘long’ slieep, 
in contiadistinction to th<‘ ‘.sliort’ or Black¬ 
faced bleed. T() Uu'st* sheep Sir Joliii gave 
the name of the (!lieviot lireed (Transactions 
of the Highland and Agricultural Society, 1880, 
p. 114) How Jong Uie breed had existed, or 
how it liad eoriie into existence at all, it is im¬ 
possible to say. Youatt, writing in 1837, says: 
‘On the upper part of that liilJ in Northuniher- 
land which is properly termed “ the Cheviot”, 
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a peculiar and most valuable breed of slieep is | 
found Tliey ha\ been tli(U'<‘ almost from tune i 
miineinorial Tiaditmn say*^ that they e.itne i 
fi’oni the border di.str n t of Se(»tiand, but they } 
aie totally ditl'erent fivmi the P>laeklaeed shee)), | 
arnl bear litth' or* no i< sendrlanee to the oiii^inal 
dun-fa('ecl Seottisli ,sto( k How two bre<‘ds so i 
totally different from <>.i(.h othei eame to inhabit , 
the nei<r]dM)ur int^ distintsof Kttiiek Foi-est and 1 
thet’heMot Hills n<‘ith(u history nor' fr.iditioii J 
has atteinpti‘d to evpkiin ’ (Vonatt on the SlH‘ej)^ 1 
]) iiHl) Jn the Inst volnim* of the (’he\iot 
\n o( k [>of>k (p \) it IS also .isserted that the ' 
<’h»'Viot slu'Cp ‘ha\e Ix'en bled and kept on then | 
na,ti\e hills fi'oin tinn* iinmemonar And thev 
are mentioned in a xM’iting s<» far bai'k as 1470 i 
as tin* ' sheejj of the (’heviot hills ealh'd the I 
“ loiii^” shee])’ 

Prior to tin* tinion <»f Scotland and England in 
1707, th(‘ Ixndei district was the seem* of irn-es- 
sant raids and rlist iii bam es, vvlmh \unild make 
rontiiinons or <onsist(*nt Ineediiii^ impossible, 
but foit\ f)i fift\ years lat(i, it is said, Mr 
Hobson of Jk'lfoid, a Hoxbnii^lishiie farnier, 
m.ide a fan st.iit towards the <lcvelopnn*nt <»f 
tin jiK'sent \aiiety of slna'p ('I'laima* tions of 
tin Hijjjhland and A^onnlfiiial Socn'tx, \ol mi, 

]> llii) It IS not at all < Icai uhat st<*ps Mr 
Hobson took In f.n t, <‘on( iadict a \ st<»t<‘ments 
on the subject are imule fnely, some asserting 
that In* used Ij<*iccst<'i rams, othcis biri(<»In 
I>oubtl(*ss 1,nils of these Ineids liaNe 1 k*«*ii iisi'd 
fol ilossilieMlth the ('hcsiots f(U ,i lone time, 
but ni the mam t'liciiots would Im* impro\(‘d 
1)V seleitioii of tin* most suitiible t\]M‘'> b\ caH*- 
ful bi«*e(leis, and tin bic(*(l itself ki'pt pun* 

In the lat<‘i d<“<ades of tin J,sth <<ntin\ we 
^0‘t on suiei i^Kunnl and theie is no iloiibt th.it 
111 .my taiiin is to the noitli of tin* boi<h*i beein 
to b‘teh lanis tioni tin* ('he\ lot hills to moss 
with the sheep tln*n <tn IIimi liohlnies, whnh 
well* p*ni*iall\ of tin* 'I’ex lold.ih* oi liknkt.nid 
biei'd 'The leconls of tin «\peimn*nts made 
b\ <*nlei pi isiiil; f.ii iin 1 s, w it h .1 \ lew to impi o\ e 
the si/e of then shee]) ,nid (|ii.ilil \ ol then W(tol, 
ar e e\( eedmi^ly mlei eslme but t In \ ai e si .ml \ 
Oin* <»ld dnoiiieh*!, wiitmu of the jxiiish of 

<)\n.nn, lioxhin i^hshii e, in 1 7!M (St.itisl n al A< 
(oiint of (Sioiland), s,l^s ‘<)n the upper end of 
this and neieliboin mi; ])aiishes Ixudeinie on 
JS'oi tliumlx*! land, tin* shei ]) h.i\e been eieatlv 
imj)i(>V(‘d of kite, m .s1m|)c, m weiulif, and ijiia 
lit\ of wool d’liis b.is 1 m*» n elle< t«‘d jiaitly b^ 
fai iin*rs ])inch.isine tups fiom Noi 1 hiimlx*i l.md 
and o| her ( oimt les m Ihieland, m b^ ])intli.ism^ 
from oi ex( haneinL,^ with » a( h ot hei, .jiid ])ar (h 
b\ ado])tine a dillereiit mode of hieednie then 
tu])s Tin* faimeis of the last ei*jiciation took 
th(*n til]) lambs out of tin* whole ffo<*k, wln*ieas 
now the\ selt*('t a few of then best ewes and 
.sinli as liaM* the finest tl(*e( i*s, whnh they kee]) 
a])art fiom tin* itst of tin* f\o( k, with a }j;<M>d, 
tine-woolled t-ii]) ])iixured as abose, and out of 
the l.nnhs bred fiom these the\ choose then tu]) 
Iambs’ From tins and smiiJ.n not(*s wt* ha\e 
come across it is (*xi(lcnt that, as then* were 
brave men before Agann*mnoij, then* were e.iie- 
ful breeders before tin* P.r>dons oi the Klhots 

As has been indRated, it was with a view to 


irnj)i*ov(‘ the quantity of mutton, but more espe- 
eiall;> the quality of tin* wool, whieli was be^^m- 
niiif^ to lx* in strong dtunaiid, that the (!he\iot 
larii was .so mueh sought after. In an early 
reeriT'd of the jiansh of Yari'ow (Hev K ]{ussel 
in Statistical Aeeountof Scotland, 1793) wn* find 
tin* follow mL( *d’he wot)l is of varioii.s ((inilities 
In the lower ])art of the ])ai‘ish it is of (.oiisidei- 
ably fiiu* t(‘\tin i‘, and sells at 9f-Z jiei lb. In tin* 
u|)p<*r fiart it is v(*ry eoar.se, and si‘lls at or 
])er lb. Of kite years the system of leaim;^ 
sliei*]) has imd(*ip)nt* <i eonsidt*iable alti*rati()n, 
par'tieulailr m the lower distrnt of the j)<iM.sli 
Indneed b\ the higher ])i n (*s of w'ool, tin* farnn*is 
ill this (]iiait(*r are {';iadii.ill> (pnttmo the old 
s]x*( les and iMtr’odiK'in^ the OhcMot breed. For 
tills ])iii j)ose they aie at ^leat ])ams (*\(*i v season 
to jiroMiK* tu])s of a fiin* (jiiality, noi ha\e their' 
laudable <‘florts to inqirove fJieit stock of s}n*i*j) 
bec'ii inn (*w'ai (led Some lia\i* tr(*bh*d thi'ii 
])i K es of wool, ot hi*i's have doiililed it. "J'he.se 
nn])i<)\em<‘nfs arc* soh'ly (onfnied to tin* f.n ms 
about ,iiid Ix'low" the chineh. All above* lemain 
111 tin*!!' foi mei' unniquoved stati* AUlioiitrh 
('oriv m< ed of I In* e.it .id\.nit,iL;e i (‘suiting f r om 
I (*ai niLC t h«“ (’liev n»t s]x>(*n*s, _\ et tin* f.ii nn i s ,ii (* 
afiaid to try tin* t*x]M*i inn*iit, fiom tin* id«M that 
(In'll l.inibs could not siist.im tin-* s})rm<_; (olds 
.nnl stoinis to wlinh lln*n f.n ms .nc subject 
Sonn*, howcvc'i, who h.ivi* liad t*\j)cM(*n(e m 
ic.nmj; tin fine loiu^^ w(x>ll<*d sln*(*]) allci^c that 
thc\ aic imt “sod) ln.it(*.is ni.mv ic])ies( nt tln'in, 
and that tln'V would thnvi* \('iv will m many 
pla< (*s where* a fc'iiae loiis a(lhci(*nec to am ie*nt 
Ilia Mills ami e iistoins h.i v e* as v (‘t ])i (*\ cuted th(*n 
mtiexlmtion 'i’his bcinj^ the* ease*, it m to be* 
hoped that those* storcmastci.s w ho hav c Inthe*! to 
lx*cn ])ic\e‘nte*d fimii r'(*,u ni]^ the (’hcvwtt bie'cd 
by lnn<r-est.i))lishe(l h.lints and oioimdle*ss fiMis, 
wall .soon sin mount lhe*se*, and eomin with s])nib 
.uni vii^oui m foiwaidiiiL^ the* .sta])lc comniodit^ 
of the eountiv, whnli lends both t(» ]»ionn)te 
tin* pios]H‘iitv ol (In* n.itnui and adv.nicc the 
mteiesls (»f the* individual’ 

Fai me*i s all alono the lioi dc'i s wi'i'C ti’} injj; the 
same* (u simikn jil.ins to mqiiiot (Inir sin'e*]/ 
So c.iily ,is 17H7 Ml H.ivnl livme*, f.nmer of 
INelmondu*, .1 Imrh (*\])o.sed lai III m tin* Mofkit 
ehstnef of J lumfne'sslnr e*, ‘put f]sl\dale i.mis of 
the* \Vhitefa(e*d ])()lle(I kind, the same with the 
('ln*v lot bre*e‘d, ti» hise'We'sot the* horm*d P.l.n k- 
faeed kind He .sold his wool m 1790 at lO.s 
tin SIX lie c( es a^ against O.s ‘,if/ obtann'd foi 
se‘V(*n fhxM'v nf tin* lU.iekfae e's off tin* s.inie ])as- 
tui'e*’ At that Iinie, bow ei, M r 1 1 v nn*’s ieh*as 
did n«»t c<unim‘nd t he>m.selv (*.s to Ins in'i^hboin s, 
but the wiitei .iliove (|uote*d s.i\s m a note* 
(Statistn.il Aeioiuif ofS(otlaml, 1793) ‘The'ie* 
Is no doubt th.it the* fine, ('lose*, she)it-vvoe) ll.'d 
1)1 eed of sln*e*]) is the* ])ro])(*i sent for' a hilly 
eountiv, find that tin* woed may Ix'biou^dit, (*M‘n 
eni the Moff.it hills, te* l.s 3(/, nay, ])t‘i haps even 
to Is ])ei II) 

Inti'odm (*(1 ,is they w (*]<*, it is (*a.s]l> under- 
' stexxl Iiow the* ('ln*v Hits eif tin* ear liet'par t of the 
19th eentin \, C‘.s])e( lally ])eilia})s in the vv(*steiii 
districts of the south of Scotland, we*it* sorin*- 
I w a.U niemil.il in a])])eaiam e* Some were ])e)lh*d, 

1 some h.id hoi ns. Some had lino skins, some 
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coarse. Some were big, some were little. Some 
had white faces, some yellow. In fact, wliat 
were known as Cheviots were in many cases 
little other than croase.s To improve the breed, 
from about ISfiO several enterprising flock- 
masters devoted years of their lives; but the 
most famous, as he was the best known, was 
dames Brydon (see art. Bkvdon, Jamks). The 
type of sheep sought by Mr. Biydon was huge 
and stylish, and his kind were lumglit by al¬ 
most every owner of a Cheviot flock through¬ 
out Scotland However, the te.stiiig time came 
With some bad seasons, such as 1879, and the 
losses among (’heviot sheep were disa.strou.s 
As Brof(*ssor Wallace, in Ins excellent account 
of tlie dieviot bret‘d, say.s (Farm Live Sto( k 
of Creat Britain, ]) 5*28) ‘ In attaining size 

and beaut\, Brydon had got on the wrong 
tack, and had sacidiced hardihood .ind utility, 
the two essentials in a mouid/ain shee]>, foi 
sale-nng a])p<‘arance’. The result has been tliat 
a great many faims in the soutli of .S< otland 
]iav(‘ in H'cent times had then stock changed, 
and Blackfaces ]ia\e taken the place of ('hevlots 
Notahl}, the givatei ])artof the laud fainu'd b} 
Mr lirydon Inmself caiiaes Blackfa< ed st.oi. k. 

In 1792 Chexiot sheep were intioduct'd to tin* 
north ol Scotland bv Sii ,John Sinclan many 
small holdings disappeared in tin* couis(‘ of .i 
few yeais to make loom foi the imomeis, ami 
th(‘ numlx'r of sliei'f) increased to a lemaikabh* 
extent in (hathness, Suthei land, and othei north¬ 
ern countu's in tin* fust .ind second <h‘c.ides of 
th(‘ last ci'iitury 'Phe iea<tion in faxoiii of 
the Blackfaci's, winch of late years has been so 
m.Liked in the south ,ind south-W'est of Scotland, 
has not o(‘cuiied in the iioith, and (‘\cept in 
oases wheie the land was wMiited foi planting 
pin poses, the (heMots have not lu'cn leipni'cd 
to gixe w'fiy to any i*\tent. Th(‘ gra/angs ,dong 
the noi th coast are wt*ll sint(‘d d) the bic‘c*d, 
but the Kiicci'ss with which ('ht‘viots ha\(‘ lieeu 
reaied ni the noith is no doubt due to the 
faxoinable climate, inllucn<-t‘d .is it is by the 
(tuII Stream lioxvi'vei it has come about, the 
noith sheep have attained a gic'at size* .ind a 
tim* (jiiality of xvool. (huierally speaking tlicx" 
have not the sniait stylisli .ij)])eai.nice of the 
shec]) of till* south, but foi taking to lieax*y 
good land for eiossing ])uipos(“s, Sutherland 
and Caithness (*x\es aie jiKdeiied to tho.se of 
any other (piaiter Mr Md)oxvall of (brsting- 
wood, Kirkcudhright, xvho has bred and fed the 
eham]>ioii ( l\\v\ lot xx etheis at Siintlifield fat .shoxv 
for a riumb(‘r <»f xcais, uses both tu[)s .nul ewa*s 
from fh<‘ Highlands 

Jt IS imj)ossil)l(‘ to c;dciilale tlie niimbeis of 
Cheviot sheej) in the country. The* leccntly 
published Beport on the Jh'odiicti<»n of Wh)oI in 
Credit Biitain gixes some interesting .statistics; 
but, after all, tlu'se arc* founded on the estimates 
of various c‘ori ('S])ondeiits who have no means 
of exact infoi Illation. The sfatistuxs furnished 
by wool Impels are lu no waiy lelialde a^ iiicli- 
eating the numbers ol the breed m existence 
in any paiticnlar year, a.s fh)ckma.ster.s li.avo 
been kii(»wn to bold tlieir clips over; so that 
ev(‘u if every w^ool bii\er iii tlie country reported 
eveiy fleece he had bought, the statistics w'ould , 


not be entirely to be depended on. Probably 
from .about the beginning of the century till 1870 
I the breed increased—at first rapidly, latterly 
j more slowly, but from aliout 1880, oi pmhaps a 
j few years earliei, till the end of the century the 
I numbers decre.ased, and many farmers changed 
1 (flieviots for Blackfaces The arguments for 
this course were, that the Blackfaces weie hai- 
dier than the Cheviots had become; that moio 
of them could be kept on the same land, and 
that, owing to the fall in the pric(‘ of (heviot 
I wool, thi'i'e was not much loss in the one (5ase 
' compared w'lth tlie other Beside.s, as the Black¬ 
faced sheei) were in clciuaml foi* cio.s.sing jmi’- 
])<»ses, the exve lambs that eould bt‘ spared for 
sale always found a ready niaiket at xery I’e- 
muneiatixe ju ices Tin* tendency to change has, 
hoxvexei, been of late yi'ais cheiked some say 
bec.iust^ all the faims siiihible foi Blackf.iees 
haxe now be»‘n jmt iindei Blackfaces, others 
.sax liecause the change has not been found so 
]UoIit,ibie as w'.is exjiected One fact foi which 
it IS ddlicult to account is cuiious. Foi’ tlie lir.st 
fexv yeais .ift(‘r file ehang(‘ was made, the Black- 
f.iced ewa‘s xven* (‘xeeedingly jU’olific and a hand¬ 
some retuin xxas secured 1)X the lloi*kuiast(*r. In 
the couisi* of a f(‘xv xears, liowTvei, things gra- 
du.tll\ fell uw.iy, and the golden age for the 
faiiiiet had exideiitly not xet eoiiie. The price 
of (hex lot wool h.is (luring tlie past thiee or 
foni >(‘ars beiui much higher, (heviot I'xves aie 
111 strong (leiiiaiid loi bleeding half-bled lambs, 
,ind wb.it cw’f* lauilis can be sji.iied are much 
more easilx sold now' than a few xears ago Jn 
the i.K e of tlu’se altered and mu( b-ini|)ioved 
(omlition.s, il. IS jnob.ible that not a few who 
liaxe eli.inged xxould lie glad to have the White- 
hues back again to fluui old haunts At jue- 
sent ('hex lots ai(‘ mostly bied in Itoxlaiighsliire, 

I >umfi i(‘sshije, tin* (‘.istmn pai t of Kiiktud- 
bi ightshiie, l’e(d)lesshire, Selkii kshii’i', Suther¬ 
land and ('.iithiiess, and Morthuiiilierkind lint 
in .iddition there ar(‘ emisideiable numbeis of 
tlie bleed in Aigxllsbire, Hoss-shiie, Lanaik- 
I sliire, J'ei tlisbii e, J nx erm^ss shire, on the Lain- 
' iiicnuooi lulls, and in th(‘ Isle of Skye. 

Tlic* ('hex lot bi(M’(l 1ms found its way into 
many lands Of late >c*fiis both males and 
j fmnalc’s haxt* luni .siuit, fiom Scotland to South 
Afiua, N(‘xv Ze.iland, the Falkland Islands, the 
Aigiuitiiie, Moixv.iy, Sxvedtui, and Anieiiea, and 
111 .ilmost exciy (M.se they lwiv(‘ juoxecl successful. 
It IS many xears since the breed was first tiled 
111 (’.iiiada and the Lniti'd States, Mi Fojie 
of (^lu'bec having iiitioduced it .ibout 1825 to 
Can.icla, and All. Young of Ihdaw.are ('o in 
I 1838 to tile United States Altliough a consider¬ 
able nuinbei of faiamus in the States havi' a 
few ('hex lots, tlieio are no flocks of any great 
size. This conclusion can safely be duixvn from 
the following statement by Piofessor Fhiiiib: 

‘ During the jjast summer Mr. Keiin i iad(* a tup 
to New* Yolk State and purchased a carload of 
Uheviots, .so tluit on Januaiy 1, 1900, his flock 
of pur(‘-bred .slieej) numbered about 175 liead, 
aiKi this, so far a.s I can learn, is much the 
highest in the United States’. The same author¬ 
ity says theri‘ are jjrobably not more than 125 
pui’c-bred flock.s in America. 
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The original Cheviot—the first mention of 
which as the ‘ long’ sheep is in 1470 —was a very 
dillerent kind of animal from what we now know. 
He IS said to have Ihmmi comparatively small and 
scraggy in frame, liglit in hone, with hrownisli- 
coloiued head and legs. The so-called improved 
(’heviots of the third (piaiteruf the last century 
wer(‘ much larger, and the best specimens of 
Mr iJiydon’s hie<‘diMg wme as h.indsome ani¬ 
mals as one could desii’e to see However, in 
tlic attempt to d(‘velop show and saie-nng (qua¬ 
lities, inbr‘e(‘ding and higli feeding wen* r<‘s(>rt(‘d 
to to a consKhuable extent, and tlusse practices 
in time woiked liavoc. Piofessor* W.illace says 
‘The sheep bred fioin Mi lliydon’s rams grew 
long and lankj^, and the coats wcie open and 
\vat<‘r'\, and woist of all, the ewes bcc.ime \ery 
lean in wintei, dcvcl(>})(‘d into bad milk(us, and 
in consc(jU(‘nce dcsertisl tluMi (»fispiing, whidi, 
being natuiall} s<tft, made a veiy sboiT striiggh* 
foi c\ist(‘nt(‘ With all tlieii* bad qualities 
tlie\ w(‘H‘ v<‘rv iirolific, as inanv as fiom on(‘- 
half to two-thirds of the t‘\ves (ui good hefts 
jnodiieing turns, half (*f mIikIi bad to be kilhsl 
in bad seasons’ l\)ssibl\, lio\\(“\er, tins is quit¬ 
ting the cas(' latiu'i stiongh, .is sheplnu’ds win* 
ex}>erien( ed 1871) qiiobabh lh«“ woist \e.ii in { 
the menioiy of anv still woikmg s,i\ that. | 

while' there were nnu'e lanibN than the ewes ' 
could nurse, many of the supi'i tliioiis little ones 
well' othei’w is(' disposi'il of than b\ the sum 
mar’y metlKKl indu.ited lu Piofessoi \\ ,ill,ic«‘ 
’rile ('lie\iot of th(' qnesent d,i\ is in m.inv j 
respects dillerent fioni tliat. of Mi r.i\dons| 
tini(‘, a Hin.ilh'i and h.iidnu t^pe <*f animal i 

being ])refeii*‘d blo( kmastei s, aftei <‘\peii-| 
eiH ing the losses of the ’,se\enti«‘s and «‘<u I\ , 
’eightii's, wlieie the\ did not t haiige bleeds 
altogethei, seemed rams w'lth slioit sides and I 
legs and close (o.its, not oltjeding in some j 

c.ises to a. little h.iii in the <o,it as a su]»])<*sed j 

sign of haidiiH's^ 'I’he lesnlt li.is b«‘en that the i 
breed h.is ( oine to be ie<ogni/(*d (•nee imuH' , 
liai’dy rind welldoing, althougli IIhh has be«>n a 
gem'i.il saMitne ol si/e It I'l, how(^eI, s(tme- 
wh.it unfoitunate that big sheep <.inie to be le- 
g.iided .is soft, .ind siii.ill slieep tin ie\eis<-, .is 
theie IS no ne(es,s;ii\ (oniu'Mion betwi'en size 
and constitution Dming the past few \e.iis 
a tendeiiex ti* ineii'.ise the si/.e <*t the she«'p h.is 
ag.iin become Jipptii ent, .ind it is \ei \ notni'.ihle 
at tile tup s.iles that the bi'st dem.ind pIe^.llls 
for till' bigger class of rams with flic stiongi'st 
bones ’Phi' model n slice]) is desciibi'd in 
Volume i of the Flock liook, 181)2 ll(‘, it is 

said, should Inue a lively e.'iiriage, liiight e\es, 
and plenty of ;i(tion ills lie.id, of rm'dinin 
h'ligtJi, and broad bid ween the eves, slionld 
be w’ell covered with short, line whiti* ban 
His e.ii's, not too long, noi too neai eat h othei, 
should iMse erect from the head, and like the 
head should be w^ell h.iiied. Ills nose and nos¬ 
trils should be black, full, and wide ojien , his 
neck should be strong and not too lengtln , his 
breast broad, and his legs set apart His rihs 
must be w^ell sprung, and a long, weak liaek 
is about the worst fault a t’hi'viot can have 
Tin* back must be broad, and wadi loveied with 

mutton^ tlie liiiid (quarters full.| strai^ht^ and i 


square; the tail well hung and nicely fringed 
with wool. His legs must stand sijuarely from 
the l)ody, hoi'ks pointed in being a decided 
wc'akne.ss. The bones of his legs should 1x3 
strong, broad, and flat, and all covered with 
slioit, hard white liair. He ought to grow a 
fleece of moderately long and fairly fine whiter 
w^ool, densely qilanted, of eiqiial (pi.ility, and 
covering the whole body, above and below, and 
well down to the knees and hocks. A bieak 
in the ww)ol at the tliroat or cheeks or heliind 
the ears is seriously objected to, and bareness 
of the breast or belly is a decided blemish. 
A (‘heviot ram at mat.unty will weigh 200 lb 
live weight, and wull clij) 8 to 10 lb of wool. 
A cast ewe when fed will provide 1,5 to 18 lb. 
of mutton per (qiiarti'i, and w'l'dders 18 to 20 lb , 
.'ilthougli ill casi's wdu're sjiecial tieatment is 
given, mucli grc.itcr wu ight can be icached For 
example. Mi Md)()wall of (bistingwood gained 
t]i(‘ (hanqnonship at tlu'Scottish National Fat 
(4ub Show in lOOf) with thiee (‘heviot wetbers 
twent\ months old, wliose eomhined livi* w'eiglit 
amounted to 8.55 lb. Mr M‘I)owal], who has ,i 
\<‘i \ l.ii ge e\|)( ru'iiie in fi'eding difieient v.iiie- 
tie.s of slice]), ,nid who has taki'ii foi' many yi'ai’s 
.1 le.iding }»l.i(M' botli .d the Si'ottisli National 
and Siiiithlii'ld shows, considers tin* (’lieviots 
th<‘ most Vtilu.ibh' of oni Siottisli lueeds of 
sIkm'J) 111' has h.id wi'ddi'rs at twi'iity months 
<*ld sealing ovei .'100 lb, and lambs about t(*n 
montlis wi'ighing 170 Ih live weiglit Hi* lias 
won th(' (‘hanijaonsliij) of long-woolli'd bri'i'ds 
of llritisli slice]) at Smitldield with (’heviots 
’PIu'si' t.iki' .ilw.ns a higli ])lace at tin* gie.it 
laie.iss competition whidi is annn.illy lii'id in 
eonne(ti<*n with the alH»\<' show, and tli.'it tlieii 
mutton IS of siqx'iioi cpialitN is ]»io\ed by the 
juice it eomm.nids in thi* maiket 

On <i ('lii'V lot tanii, one of tlii' most loiisidi'r- 
able iti'iiis IS till' wool, and ;i fi<*( kmasti'i \s \e.ii 
is siKd'ssful Ol the reveis(' aeeoiding to tlie 
])li<e hi' gets foi the tleires of his floi k , .‘ind 
lieie it m.u 1 k‘ st.'iti'd that I'wes in avei.ige eoii- 
ditiou should eh]) I to 4A lb of woo) each, the 
lioggs, if vvi'll w iiiti'ied, slight! V moi l' Foi the 
last innet\ M*ais .i eaietnl rei ord has ])een kejit 
<*f till* ])i ices got both foi’ wool and sheep, and 
thesi' .lie to be found in tin* 'Pi.ins.ietions of the 
ihghl.iiid .iiid Agiieultm.il Soeii'tv. ’Pile lowest 
iCKuded ])ni('s foi ('li('vi(*t wool weie ]).iid in 
IhOl and 1502, wlien unwa.shed elij)s sold at fi om 
4 b/ to .5f/ ])ci’ Ih , and w'.'islied from 5.W. to 8^(/., 
aitoiding to (quality. On the othei hand, in 
1872 Junes tonclH'd .i figure which in these da\s 
sei'iiis ])asl hr*])iiig foi, namely, for iinvv.islied 
samj)Ies, /.s li/ to Ls. (>41/. pel’ II), and for 
wasiicd, 1a*. 8(/. to 2.< per lb So it eanu^ to 
])<iss th.it the .iiitieipation of the writer who 
(hionii led the exjx’i iments of Ml David h vine 
of Volmoodie in the latei years of the 18th eeii- 
tuiy weie fully ri'ali/.ed. The vaiiations in tin* 
jiiiies obtained for sheep and lambs are eipially 
astonishing The low’cst leeoided jirites all 
lound weie taki'ii in 1822, when they weie, for 
Olieviot weddors (thri'c y(*ars old), 12.v i\d. to 
I3.S , toi ew es, 8.S'. to 8.S (Jc/, and for lambs 4.? Gd. 
The highest puces, on the other hand, were 

teuthed—for vfelkeYs in 458. 5^8.-, lot 
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ewt'H in 1883, 34.^ Qd. to 46,9. ^d .; and for lambs tin* sbeop is followed, elippinrr takes place six to 
in 1866, 155. to 26,9. eight days thereaft(‘i 

L'ents of slieep faniis vary considerably in All .sheep have now t<> be dipp(‘d twiec each 
various disti’icts of the coiintiy. For the most year, and the hist dipping must take jilaee not 
pait the farms are laige enough to carry thirty- later than the hist we(‘k (»t August. Both eues 
hve to sixty scores, but in some cases they and lambs arc immersiMl in tlu* bath By the 

aie much larger, in many they are much less third week in August the lambs aH‘ ‘sp(*aued’ 

l*>etwe(‘u 1870 ami 1880 the leuts rose, until it or ‘we.iiu'd’, when the wethers and sm.ill ew'e 
was (piite eommon foi the fanner to ])ay at the lambs aie smit to market, the best ew'e lambs to 
iat(‘ of from lO.c to 12.s-. por shoe]) Since 18H0 the nuinber of about ,i hftb of the total sheep 

the lents liavo continued to fall until 19(J6, 1 on tln^ f.iiin being kept foi stoik fn the east, 

when th(‘ downward tendency si‘em<*d to have | aftei having tin* ‘stock’ and ‘age’ inaiks put 
got a che(k At piesc'iit, fj.s to T.s* 6c/ may be 1 on then eais, tbo keeping ewe lambs aie put on 
stated lougldy as tin* rate jier slieep paid to the j grazing (all(*d tin* ‘ sninniei mg’ gioimd, but m 

landloid ot lull giazmgs i tin* west, .iftei IniMiig bt*en ke pt sc*]).irate from 

As eveiy nn'icluint lias bis own method of j their niotln*is foi si\ or (*iglit d.n s, they aie 

eondncting busnn*ss, so each hockinastei basins I tin lied out on tin* bill again 

owm s<beiiie of opeiatioiis UncMii^lnnit tin* \eai ; i In foiinei vc*,ns ni.n.y t'ln*viot wi*thei lambs 
but 111 tin* mam a g(*ni'iril pi.in is followed in j wc*ic* i<*(|nir<‘d loi tin* ITighlands, wlieie tbc'y 
tin* (listiiets where* oin* bre<*d .ibonnds In tin* we-re* kept till th* \ w(*n* tbiee* ^eais old Kow^, 
wi*stall tlni difleicnt ages of sheep 1 im togetln I ho\v(*’\i*i, a gn-at piopojtioii of the'in go south; 
ove*i the wlnilc* farm, while* on the* (‘ast l>e)rde*i Ilaujek, Annan, anel laeekeibn* be'ing re*rities 
a coinnnin ])i<ie tice* IS to kc*e*p the* he>ggs and e*ild fie»m an hn li thenisands are* sold ainmally for 
gmmieis on a hill by tln‘inse*lvc‘s Kae*li ])lan ' Km^lisli giazK'is Fc'w l.nnbs, in these days of 
has Its advantages and disadvantage's <*a?lv matin it v, sin \ iv e* till thi*y are* iinue* than 

Tngivmga shoit account eif tin* in,inag(‘nn*iit e*ight<*en oi tvve'iity months old See one! r*w«‘ 
of a <‘hcv lot steK k, it will lie ((UJ veineiit t(» take I.niilis aie pni(h,tse*d to lie* t,ike*n t(» lovve>r or 
Martinmas as the date* foi stai t nm With]nae- p.ntlv aiMble* f.iiiiis, vvlie*ie* m due time they 
lieal imaninnty faiinei’s jnit the rains to tin* ' aie* ni.ite'd with Leiecste*! or \\'e*nsle*vd.ile* rams 
evvt's on 22iid Ne)M*nibe*i l-’oi eveiy (ift v-five j d'ln* ]e*sult of tins is a Len ester eioss eu' lialf- 
oi sixty ewes one tup is ])iovid(*d And sin*))- ! bled i.nnb (se*e* llAia-nuiD Snu.r). 
hi'ids go tin'll lemmls with me'at le'gnlaiity ^ 'I’ln* l.nnbs li.iv mg be*e*n elisposc'd of foi .niotbei 
(Immg tin* six vve*e‘ks when tie lains ale enit | season, tin* se'eond dipping ie*e|nne'd hy tin* Boaiil 
At Ne‘vv Ve*ai’s l),iy tlie‘v aie't.ikc'ii m, and those* | e>t Ai^i n nltiii<*’s i('giilatioiis may w ith advantage* 
w hie h aie* not; to be* use-d aimt li<‘i se'.isoii aie* s'eld i be* give-n as soe)n as Se'pte'inbei lias .se*t m, the* 
foi what tbe*y will bi mg, possibly J.^.s* to 2<).s* in*,n<i tin* two elippinirs alt* tt' each e>tln*i, the 
eae h 'riiis s.ive*s then vvmte'inig, and ni nianv' | < leane i will tin* slK*e*p lie* 

e'ast's wht'ii they aie* ln*l(l ovfi till tin* follow mg ! In late Se*pteinbe'i eii e*ailj (V'teilx'i tin* east 
simmn'i Aa*iy little* nmie is got for them i or ‘eioek’ evvt's, ainl also any lean oi ill-tlniven 

Dm mg dannaiy, Febiuary, and Maieb it all ! .she*e*p in tin* stex k, aie* di.ivvn oil anti m.ii kt*lt*d. 


de'pcinls on the Ave*atln*i wht'tliei tIn* shepln'id’s 
lot IS a h.ijipy one oi the levcist*, but with the* 
advent eif A})iil Ins busy tune i^unes eai The 
lioggs tli.it havi* b(*en wmteied aw.iv li.ive* te) be 


Tn tin* west all si\-yt'ar-old C'wes ait* sold, and a 
! piopoition of lilt* iive-ye*ai eilds piobably about 
a half In the* (*ast many ewes aie* soltl a y(*ar 
t'aiin'j. d’ht'ie is a gieat d<*inainl foi good lull 


biought home, anel his ])c»t.ito ]>aUh has ft) be* | ewe*s foi low fainis anil for Kngl.nnl, to wlnt*h 


j))oug}n*el and piantt'd Lambing w ill e eninnt'in e j they .iie* taken to bi(*etl halfbie'd kimbs in 
on 17tli or J8t]i Kxtia Innids have to be e*n- .inotbe'i .season 4'he* pim(i}».d .sak*s of ewes l>y 


g. iged, fen in few cast's shonlel .-i man have inoic 
than eiglite'cn ft) twenty .se-oie's to Ie>ok aftci 
elm mg this sc.ison, wdn*ie,is he* iii.ay ({ink* easily 

h. 'ive llnity t.o tlnrt y-live score's all the lest of 
tin* vc'ar Ijambiiig assistants an* got foi thre*e 
oi tour we*eks, xvho U'ceive* high w.iges X‘6 to 
£7 with lioai'd be*mg epntti eommoiily asked for 
four wt'e^ks ft IS difhcult to say what would 
be* an average e*i*t)p of lambs In the eastern 
ebstiiets, wlieie a gieat ])i open t ion of the gim- 
inoi's run eiltl, it is epnte common to have 
twenty to twenty-one lambs to the scoic of 
ewiis; but 111 the west iiiin'teeii lambs to the 
se'orc IS considered very satisfactory, and in many 
si'Hsems seventeen to eighteen will be an average 

Clop. 

The ‘maiking’aif tlie lambs, that is when 
then tails aie ‘doe^ked’ and the males castrated, 
takes place in June. During the siime month 
the hoggs and eild sheep are clipped, but the j 
ewes are not ready as a rule till the .second 

week in July. Where the practice of washing | 


! .iiie-tuui take place* at IVitli, Castle* Deniglas, 
LfK'ker hit*, Both bury , .end Hawak, but numbers 
ait* also sedd at the great annual ‘(’haractei ^ 
fan held at invt'ine'ss ni duly. 

If tin* second dipping has not be*e'n done m 
St‘])tt*inbt*i, it must not be dt'layetl long aftt*r 
tlm beginning of Octobi'r. I^y 1st Novt'inbt'r 
the stotk lambs wine li aie tt) be wmteied away 
are tlespattheel, generally k) small aiable and 
tlairy faims of the elass so common in Ayislnre. 
fh’ice.s of vvinte'i’iug li.ive* ii.sen gieatJy, anel hav e* 
become a .serious ex]K*ii.se to the stockowner, 
7s (}d. to 8.9, at'eoidmg to locality, btnng now' 
commonly paid for each sheep. 

About the end of Otto\>e*r the ewes left on 
the faun are ‘ keelt'dthat is, eaeh she<*p gets 
a distinct mark made on her with riidale, or 
similar' red siibsLinee, .so that the .slie']d)ej el e*an 
^ tell ea.si]j, and even at a disUince, his own sheep, 
and any of his neighbours^ ^\lllch may hiippen 
to stiay'^ to his gioimd The stock at the same 

time IS carefully and Y)arUculaily counted. 
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T)ie practice throughout Scotland does not 
vary vn*i y much from the foregoing, except tliat 
on tile east hordei then^ aie still on a few farms 
wedder hiisels, to wlm li the wedder lambs are 
taken inst(‘ad of Ixung sold The ewes also in 
the (‘fist ar(‘ not as :i rule kept, as has been 
noted abovi', long<M than fiv(‘ yefirs, and a large 
projioition of the gimiiHUs are allowed to I’un 
eild 

In the* llighlfinds thei e .iM' still a < oiisiderabh^ 
numb(‘j of v\(‘(l(l(us kept till they are two oi 
thiee \eais old, <nid many sales of these take 
]ila( e at Inveiness K.ni rntil lecently, also, 
‘smeaiing’ in ]»laio ct dipping was common 
tilloiiglioiit the n(*rtliein < ounties. This was 
d(»m* b\ ajiplMUg a mi\luie of tar and luitti'r 
to tilt* skill of the she(‘p It w as (tnisidei ed that 
b\ tins ])io(ess the ainiiifil was helped matcii- 
ail\ to withstand tin* wintei stoiins, and that 
tin* tlisease of stab was kt‘])t in « h(‘ck H’lns 
trouble hfis bet'll long pie\alent 111 tilt* High¬ 
lands, but littJ(‘ known in the stmlh, iinh'ss 
will'll iinpoiti'd bv tilt' sliet'j) t oiisignt'd in the 
I.ilt'i months t)f t'.K h M'.ii bn biet'ding oi feed¬ 
ing ]»ni jioses Emigetn stt'ps takt'ii b\ the 
Jiojiiil of Agiicultuie, bat kt'd up li\ the gtmd- 
w'lll of local antlioiitits thionglioiit Sctitlaiid, 
have i(‘diu('d this t'Nil till it set'ins .iliimst at the 
vanishing jioiiit 

The death-1 ate among ( ^M'Mots, as among all 
classt's of sheep, dilh'i s gi t'at 1\ on diflei t'lit fai ms 
find in dilleitMit hieabties WIh'II tht' late does 
iitit t*\t(M‘d out' to tilt* sioit' it IS not tt»nsid(ued 
bad, but toi <1 nimibt'i t>f Nt'ais this limit will 
not lia\e bt'iMi iit'ail\ it'a< lied on nmst faims. 
It Is (jinle t oiiinioii on holtliiigs td thiity t<» 
foity stoles to lia\e h'ss than a tlifieH'iitt' tif 
tw'entv Ix'twet'ii tin' ket'biig etnint in No\t*m- 
fiei and the clipiniig toiint in the following 
,I nlv 

One ttf tilt' most impoitant tbities t)f the shet'ji- 
faimt'i, w'liitli f.ills to lie jieifoiinetl .niiinalU in 
Se]itt'mbei <n <)(tobt'i, is llit' selettnni tif lams 
ttt l)t‘ nsetl dniiiig the eoining Sfrisoii. Solin' 
tht'ie aie who tieat this .is .i light nnittei, 
fintl many animals onl\' fit foi tlie bub ht'i «ue 
btnight at the lam s.iles bitanst* of then low 
])iue -ti‘itainl\ loi jjo gtttxl jiomt tht'\ possess 
Stitniei oi latei, .intl stxniei i«itln'i than l.ittn, 
tills tt'lls tm the sttx'k. Ah inhdo mini fit is a 
tint' jiioM'ili so f.ii as slit'ep-bi eeding is (on- 
eeinetl t'lw tarefni llo(kmast«i (onsitleis 

Avell wlifit ]x)iiits oi <|n.ilitit's lie (It sues to sot* 
dt'^ elopt'd, c t/ stit'iigtli ot bone, (|iialitN of wool, 
iS:t , < 111(1 st'It'tts Ills i.inis ,n<oidingl\ , but <.ii(' 
must 1 >(‘ taktm tb.it in .Utaining one gooii point, 
finotlier, peiliajis .in etni.iIU x.ilii.ible one, is not 
lost Mo.st f.irmeis le.n ,i teit.ini nnmbei of 
tup kimlis foi tin'll own use, but in (\(‘T\ t.ist' 
fit'sli bltxid slnmld be, oi ( asiop,ill\ .it the least, 
introilueed to Hie fltxk M.iii} slitM'ji-farmeis 
bu\ a good liijj, .111(1 m.ite him with tliiit> to 
fifty, o? (Well moit', seleOt'd t'wes Eiom the 
lambs thus bred tli('\ t lioose tlie tu]) l.imbs, .md 
conse(|ueiitI\ all the ^ollng i.ims to lx* used m 
a futine .sejison ai(‘ lialf-biotliei s One gieat 
adv.intage of this t n.stom is th.it a f.imil\ lik(‘- 
iiess IS (le\el(^pi‘d in the tloi k Many of the 
beat-known fanners, liowever, in the woild of 


(Jlieviots make a trade of rearing and selling 
lams The practice geaieially follow'cd is to use 
tlie rams at home the first season, and sell them 
fit one or otlier of tlie sahis when they are two 
years old. The ]>rinciT)al sales are at Hawuck 
and Lockerbie, althougn fi considerable number 
are also sold at Kdinbui’gli and Dingw^all. Mr. 
Ihydon, Kinn(‘lh(.‘ad, and Mr Bortbwuek, Hops- 
iigg, Eskd.alemuir, weie probably the eailiest 
to develop tlie tup trade, and the‘y liad s.iles 
in alternate st'asoiis fit Beattoek and Ltx kt‘i‘bie 
J)umfriess}iir(*, For m;in\ yeais past, liow’ever, 
all the crat k lots ha\e lieen sold at llaw'iek by 
the M(^ssrs Olivt'r. 

Tup bnvdi'is d(‘V()te tlie gn'fibvst care to their 
w'oik, and a high exct'lleiice lias lieen attained 
liy maii\ sjx't inu'ns of the bleed From the 
lime they ait' wt'.ined, tlH‘ r.im lambs get e\eiy 
I attention and tin* l>est let'diiig obtainabl(‘. The 
I following se.ison, tli.it is wdieii t]i(*y aie shear¬ 
lings, tliiw ait' only .illovved a slioit time—scveii- 
tet'ii to twenty thivs—witli tlie evvt's, and tlit'ii 
taiefuJIv f(‘d till (In* folJow'iiig autumn, wdu'n 
they a!(‘ sold Eoi some weeks befoie tlio sale 
at whic'h th(w ait' to Ix' ('\])osed, tlit'y are kept 
jx'ift'etly (liw, tliat is the^ fiie ])nt into a house 
OI slied at niglit <iml on w(*t days In ordei to 
gel the b(‘st ,i]>]x>,ii<m( e Hit* rams are, g(‘nt*i;illy 
speaking, Inghly fed, .ind a eonsideiable ])!•(*- 
indite exists in m.niy (piailt'is ag.iinst them, 
botli on that act omit .iiid lx*c.iiisi‘ of tht' (jiiaii- 
tit\ ol Wool tht'v ,irt* caiMing; but wht'ii fin 
unfed ol b.iK'ly t lj))])cd i.im .ijijx'.ns in the sale 
ling, tnil\ fi M'ly tt'w will bid for him ]n the 
woik of .shaping .ind diessiug, arid gener.illy 
i ]nej)aiing slit'cp foi show’ oi .sale, many .sliep- 
In’ids li.ivt' Ix'tomt' fidepts 

In Eebin.uN, IHDI, a ('li(*\iot shc'(‘p society 
xvas foimed by thost' most- intt'iested in the 
bleed, ami a Fhx'k Btxik was ('st.abhshed, wliieli 
is tlie i(‘(ogiii/ed let old of Hk' jiedigiet's of 
< 'litwnot I.nils Jit'fore ISO I t'.ich fiixkinaster 
ke])t the ]x'tligie('S, find ]mblishe(l tlu'in in .i 
]ui\.ite cat.ilogne of tht' lanis lit' li.id for s<il(' 
In tilt' fust volniiK' of tlit' Eltx k Bo(»k, .some of 
' tht' i.inis ('iiteied li.id ]x'(ligiecs ieat lung li.itk 
j m.irix \e.iis Foi cx.imph*, ‘‘Awful Sandy’ 
, (No H), 1.imbed in ISSS, is ti.ict'd bat k to lS4i) 

' ‘ Hot spill (No ST), lanibt'd m -ISOO, is tiatt'd 
' thnmgh m.iin gt'iieiations to ‘St llai’, a i.im 
sold to go noith alxail IMF) Tlit* soeielv kt't'jis 
' <i jegisfei (»f i.nns, it boiiig ini])lactic.ibit', owing 
; to tilt'll nmiilx'i', to kt'C}) attoiiiit of tht' cwe.s, 

: ‘‘but c\t‘iw ewe wliitli is tlie (I.im of a legls- 
, li'it'd tup must bt' tin* d.inghtci, or grfind- 
I il.iughtei, of ,i 1 ('gist t'l ed sbet*]) Tii oith'i to 
, m.ikt* the voliiiiit's h'ss tniiibiou.s, it is only 
j tomjmlsoi X foi the sues ot tup l.imbs to be 
entired in tht' f'ltx k Ikiok, tliongh cvei;y tup 
Used in the fhxk must, by Ixmig Hie so!i of 
.1 legisteied silt' and de.stemlt'd from a, ewe 
from a fhxk in w'liuli onh jmi('-bred or eligible 
tiij)s .'lit' list'd, be liiinst'lf eligible for eiitiy in 
tile Flock Jiook'I’his iiile the society eon- 
sidei’s will secure pniity of breeding (vol. i. 
p ix) 

Among those wlio have taken a le.idiiig jiart 
in the bleeding of Olieviots after Hie tune of 
Sr* dohn Sinclair, Mr. ](obson of Belford, Box- 
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burghsliire, and Mr. Jas. Brydon stand out pre- 
eriiiiiently. In later tunes, Mr. Thos. Elliot, 
Hindliope ; Mr. Johnstone, Archhank, Mollat; 
Mr. Welsh, Ericstane, Moffat; Mr Mollat, 
C'raick, Hawick; Mr. (Trieve, Skelfhill, Mi. 
Archibald of Glengelt, in the Laininermoors; 
and Mi. John Murray, Barkhall, Douglas, may 
be mentioned At the present time the first 
place must undoubtedly be given to Mr John 
Elliot, llindhope, dedburgh, who has had a 
phenomenally successful show and sale recoid 
The Messrs Olivei, the well-known auctioneers 
of Hawick, have long taken a great interest in 
the Cheviot breed, and havt* had the hoiioui of 
selling most of the noted tujis The highest 
price yet ])aul is £U34, , which w.is given b\ 

Ml Millai, Scrabster, (^aithne.ss, at the Beattock 
sale in f(U’ ‘ (Vaigjihadrig’, one of Mr. 

r>i \ don’s lanis, which had been a winnei at the 
Highland Society’s Show in IHOf) He has been 
describ(‘d as a ‘niagnificeiit aninMl’ In that 
year (18()7) Mr Brydon’s a\ erage was £8, ll.s .W 
for 174 animals 'Pwo yi'ais ])ievious (lH().‘))he 
sold Hih sheep at an .iMUVige ])uce of £14, I l.<f, 
one lain making £ir)r), anotln'r £l;il, and anothei 
£*117), Ill the last f(‘W \(‘ais the Messis Oliver 
ha\e sold many fine rams at. then Hawick sah*s, 
and satisfaitoiy aveiages hav(‘ Iteeii secui(‘d, 
although no sheeji h<is readied the jirici* of 
‘ (’laigphadiig \ In 190,4 Mr Thos Elliot, 
Attonlmrn, obtained £18, ().<? 1 \d foi 'I'l aiii- 
maK, the high<‘st ])iice Ixnng £115, paid by Mi 
Smith, Mowhaugli, for ‘Ambush’ Tii 100J 
Ml dohii Elliot, Hindhojie, e\])osed .40 tups, foi 
which he got the aveiage ])iice, of £18, 18.s 7^/, 
being jiaid lor ‘lioid Heines’ b\ Mi 
Elliot of M\rd\k(‘ and Singdean In ]00(> Mi 
tJohn Elliot again made the higliest a\erage of 
the si'ason — IH.v. 8^/ for .41 sheep, Mi 

Scott Andeison of Ettinkshaws taking ‘Caia 
bine’ at £100 In the season of 1007 Mi Elliot 
‘b(*tt(*red’ his average once moie, and secured 
£24, ().s' -id foi .40, the highest pine being £00, 
paid by Mr. Kea, Woolei, foi ‘ Peebles Dandy’, 
the Highl.ind Soi lety chaiiijiion 

4’he following is an ahstiait of the ai'counfs 
of a faini cariMiig forty-si\ scoie of ewes and 
tw'elve scoie of lioggs, two-thirds of which aic‘ 
W'inteied in Ayishiic The lent is £4(_Ml, and 
the cajiital invested is £2500 Dm mg a tift(‘en- 
year lease the lowest leturn was in the yeai 
from Whitsunday 1002 to Whitsunday 100,4 
4’he best w^as in the \eai Whitsunday EKMi to 
Whitsunday 1007 4'he accounts foi these two 
years are ajipcnded — 

1902 1903. 


ItFChll'TS. 



£ s 

d 

AVool 

02 2 

0 

.47'‘> wc'clclor lanihs 

20«') (5 

3 

Ew c‘ lanihs 

HI l.h 

0 

175 fast c*wos 

22.5 7 

0 

Shot ewes 

12 14 

.4 

2 f.'it ewes 

;; 0 

0 

Old rams 

5 10 

0 

Skins 

0 14 

0 


r»2i 0 (I 


Expen BKs. 



£ 

s 

d. 

Kent 

300 

0 

0 

Interest 

H2 

(> 

4 

■Wages 

07 

0 

0 

Shepiierds’ meal 

8 

10 

0 

Hoggs winteiing 

70 

0 

0 

Hams bought 

22 

17 

() 

Oounty and j^ansli rate 

<) 

1 

5 

Dij) 

() 

0 

0 

Coin for tuns, kc 

It 

0 

0 

Sundry BmaH accounts 

7 

3 

0 


5S1 

J 

.4 

1906 1907. 




Ki-ceipts 





£ 

K 

d 

Wool 

210 15 

(> 

Wc'ddei l.imhs 

25i; 

17 

0 

Ew'c' lamlis 

117 

13 

0 

175 c-w.‘s at 32s 

280 

0 

0 

12 sheet c'Wes 

k; 

7 

0 

11 joung e.ves 

12 

l.J 

n 

Old lains 

4 

10 

0 

Skins 

0 

18 

i; 


800 

I 1 

0 

EM'ENSIvS. 





£ 

s 

d 

Rent 

.JIM) 

0 

0 

lntc.rc*st 

83 

2 

(> 

Hogg wintc'i mg 

O') 

12 

r> 

■\\'agts 

<;o 

10 

0 

Eains hought 

20 

5 

0 

P.msh and tounly lates 

5 

8 

0 

<'oin loi shc'c*]), tVe 

11 

II 

0 

1 )!]) 

7 

0 

0 

Shcpheidb’ nu'al 

8 

0 

11 

Sundiy small accounts 

1 1 

10 

0 


.501 

8 

0 


I" 

Chewinc: the Cud. See Btimination. 

Chicken, Development of. When a 
fertile <‘gg is brought undei the' inlliKuice of 
a suitable dc‘giee of heat the gcuni staits into 
activity, and in older th.it the embiyoiue pio- 
(c*ss m.iy be (oni))h‘t(*d this heat lecpiiies to be 
ic'gnl.uJy maint.lined dining the ptuiod of in¬ 
cubation Should the temperature be meieased 
or dc-c-ie.ised for any eoiisideialile time the geiiii 
dicvs, and no fuilhei a]>])lieation of hcMt can 
lestait it. Tli(‘ fust jimaod of iiieubaticui is 
c*cumiieiKc*d in the body of the hen dii'c'ctly fcii- 
(ilization takes ])laee, aftei’ the yolk has biceken 
,iway fioiii the ovaiy and eiiteis the fuiinc'i 
sh.iped mouth c)f tlie oviduet, foi the germ, eom- 
incuieing as a single cell, multiplies by sc'gmen- 
t.itioii Dm mg the* cughteen heuirs which .ire 
iiecvssary for the formation of the remainder 
of the egg, this sc'gmeiit.itioii continues until 
the egg IS laid The genii c)f life m this state* 
ean be kejit dorm.ait foi a eonsideiabh* time, 
though midc)ubtc‘clly a eontmnanc*e at this stage 
dimmishcs the vitality 

Dm mg the Hist eighteen to t wenty-four hours 
after the application of heat tlie enibiyo de¬ 
velops some of the most important organ.s, 
though rudinientaiy m form, among which are 
the head and the vitelline vein. At this stage, 
too, the amnion is formed, a niemhianc en¬ 
veloping the embryo, and pait of Adiich forms 
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the amniotic sac. During tlic second day the 
]i(‘ad incivases in si/e, drvi'loping much more 
rapidly tlian tlie rest of the IkhJv. On the 
second day also the (list ceielii-al vcsrIc is 
formed, fioni wlience the two optic nervi^s 
grow, liehind the first cerehral vesicle two otlieis 
make tlieir apjiearance at this stage, and liehind 
these again an* two shallow ])its, whidi afttu- 
wards dev(‘lop into tin* oigan of hearing l>e- 
twei'ii the thiity-sixth and the foi t \-eightli hoiii 
the lilood l)(‘gins to ciiculate, vciy, vei \ slovvl\ 
at fii st, hut lapidly gaming sli ength The lie.ii t 
alsc) hi'ats vei V sIovnIv and iiiegulail> at tlie 
l)(*ginning, hut srton heconu'S nioie vigonuis 
The thiui dav is peihaps the most impoitant 
of all, .sevt'ial new organs making then ajijieai- 
ance Tlx* alhninen liy this time h.is deiie.ised 
in <|uantit>, a laigc poition h.i\ing h(*en ah 
s(tihed in the foi niatnui ,ind development of 
the ( hi( ken 'The head begins to assume its 
iiomimI shape, .ind tin* e\('s, nostnls, and e.iis 
aie well estahlisln'd Tin* oigan of sm(*ll mak(*s 
its ajipt'ai am (* on tin* tlnnl day, besides which 
tin* lungs, li\(*i,and kidne\s also lu'come \ isihh* 
'rin* (*mhi v> has in<*ieased consideial)l> h\ tin* 
foiiith da\, while the white has Im < ome (oin*- 
spondingly h'ss Tin* limbs make then app<*.ii- 
an< <* at this jiei lod (’])oii (*uhei thetouifh, <>i 
(*ail> on the fifth dav, a dm t is forimil, whnh 
in the (ase of tin* female is ultiimitdN tians 
foimed into tin* oviduct., hut as tin* mah* laid 
has no use fot sm h ,in oigan it rein,nils rndi- 
mentai\ Jt is m»t until this time that tin* 
fntine se\ of .i laid lan In* told, ,is up l<» this 
turn* tin* <h*\(*lopnient of the two si \es is identi- 
call\ the same The allaiitias - m lealilN ,i l(*m- 
poi.ilN lielvMak of hlomh essids is hann*d nn 
tin* fouith (hn, its jaiijiosi' lK*ing to snppl\ tin* 
blood with o\\gen On tin* Idtli da\ tin* sliapi* 
of tin* head eaii In* t*asily distinguished, with (*\- 
eeptionally piommeiit (*s, and then* m .i liii tln‘i 
inei(‘a,s(‘ m si/i* d'ln* limbs c,in imw b<Mhs(eim*d 
(piite plamlv, though tin* w mgs and h*gs appe.ii 
tin* same Tiaies <»( tin* elliow and kmn* |umts 
are miti((*able at this stage* AVith tin* <*nd of 
tin* sixth da\ tlieie* aie fuilln*r (hang(*s It is 
at this tune th.il the sjiei lalization ot tin bud 
becoim*s .ipj)aH*nt Tin* body is now foimed, 
lait tin* liead and eM*s lein.im <*noimonsl\ out 
of y>ro])oition. 'I'ln* white has dmapj)<*aied, its 
]»la( <* having b('en take'ii ])\ a thu k biow n liijnid 
On the sixth day, moM*in(*iits laii gem*i.illv in* 
obs(*i\ed m the (*rnbi\o Tln*se ai<*, how«*\ei, 
\ei\ slight,, it IS not niitil tin* foiule(*nth d.i\ 
that tin* moM'inents an* .it ,ill \ig<aoiis. Uv 
tlie seventh d.iv tin* Inuh is pia(*tieally eom- 
ph'te*, though out of propoi tiou, and e\< eedmglv 
small Oil tile eighth day tln^ bt*ak be(*omes 
visible. 

The featln*is gein*rally make tln*ir appeaiame* 
on tin* ninth day, and they aie contaimal in s.ies, 
in whieh they rnuam until aft(*r tlu* elm k<‘n 
has m.ade its exit fiom the sh(‘ll The inei(*ase 
in size betwee'ii tin* seventh and ninth dav is 
quite remarkable, as at the latter jierioil tlie 
yolk has decreasetl in size. On the elexeiitli dav 
the limbs h.ive assumed their j)io]H*r form, aiul 
upon the legs traces of s(al(*s aie diseei nihle. 
The most notK*t*ahie featuK* of the twelfth day 


IS that lieat commences to be given off by tlie 
embryo body, dm* to the activity of the hlood- 
vessci.s. After the eleventh oi twelfth day, as 
tlie vaiioiis organs aie fully foimed, there is less 
danger of the embryo dying. By tin* thirteenth 
day the nails assume their form, and, togetlier 
with tlie beak, have hy the sixtei'iith d.iy become 
(piite hard. When the egg has l)(*en ini'iihated 
for fifteen days the chicken is })<*rf(*et, difh*r*mg 
only m yioint of size fiom one that is fully de¬ 
veloped 

The eoiieet position for the fully formed 
(hnken is wuth tin* ht*,id towards tin* luoad (*nd 
-the air .spa<*e ; if this position is rev(*rsed the 
(hieken may have* soim* (IiIIk iilty m making its 
J vv.iy out Assuming that hatching is to take 
1 pl.iee on tin* tweiitv fust d.iv, on tin* niiiefei'iith 
' the allantois is biokeii down and the dm ken 
(omiin*ne(*s to hii-atln* foi* tin* fust tmn* liy 
I means of its lungs If the pioci*ss of mculia.- 
tion has been siiMessfiil, a fully foimed, well- 
I dev(*lop(*d and hi*.dthv dm ki'ii should make its 
j a]>|K*.ir,iiie(* on tin* tvv eiit leth oi tvv eiit v -III st dav 
j dust lii'foie h.itdiing, tin* c Im ken ii.is .ibsoilied 
I into Its bod\ tin* K'lnaunh'i of the volk .sat, 
i vv Im li h(*n((foith foiins pait of the intestines. 

I When tin* hud is kmiIv to make its I'vit, tin* 

■ beak is tiuin*d tow aids tin* an sjiace, which is 
jliwKcd, thus giving tin* dm ken iiioic loom. 

'Fin* sin 11 is then < liij)p(*(l, and in ,i d(*an haldi 
] this continues loiiinl tin* egg, ustiallv following 
j the lun* of tin* au*s]>.ne As soon as tin* i iide 
I IS in*.*n Iv eonqih'te the dm k(*n is ablo, hv piess- 
I ing its fc<‘t against oin* end of the egg .iiid the 
head ag.iuist the otln*!, to fold* opi'U tin* sliell, 
thus fleeing itself fiom its teinjioi.ii \ home 

■ [tt.ii, I 

Chicken Rearing.— Om* of tin* most im- 
poit.iiit questions which ve\(*s poultry kei pi'is 
is tin* e\((*ssiv(‘ loss hv death (liuiiig the lust 
tliiee o! foiu vv(*i‘ks ot tin* ( Im kens livt*s, ,ind 
it is vvi*ll within tin* niaik to s.iv that in the 
rnited Kingdom tin* loss must amount to 
th(>us,unls of pmunls eveiv seas<»n the 

j le.d solution of this (jliestion we hilnve th.it 
I the snh|e( t must be if*g.U(le(l fioin ,i bioadei 
I ]»oint of vn*w, and th.it ilue attention should 
j Im* paid to tin* stock whidi ])ro(lu(i*s the eggs, 
land, (*(|nallv uiijm>i taut, the eomlitions nnilei 
I wliidi tin* embi VO dm kens d( velop This snb- 
Ii*« t IS (hs( iisst'd nioie fnllv ninh'i Inciuation, 
hut we inav .s,i\ In'ie that ])oiilti v k(‘(*peis 
.should set theinsilvi's to hatdi not meielv .is 
maiiv (im ki'iis .is jiossihle fiom .i givt*ii niunhci 
of eggs, Init that tliey^ should einh'avoni to 
1)1 mg out live.ible v<)iuigst(*i s No in.ittei 
what (‘.IK* and .itteiitioii is b(*stowed on .some 
dm ks thev (aiiiiot lx* k*.ik*(1 to matiuity , tln*y 
K*c(*i\(* tin'll death wall ant hefoie they aie 
h.ittln'd ('oiisnh'i iiig th.it tlu* husii'st turn* of 
the leaiing season is in the (*.ii ly months of (he 
y<*ai, and the xaiiatioiis iii (_limati{* conditions 
an* both gieat and i.ipid, [laitnulai attention 
should he ])aid to tin* lo(*ation of th(* leariiig 
giound d'he ideal spot is a paddock with a 
slight .soutln'iu slope, slidtcicd on the north 
and east A light loam on a porous subsoil is 
the best earth formation, as drainage is natural 
uiidci siidi eondition.s, Siidi ideal situations 
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are almost impossible to find, therefore the de- those in which the heat is maintained by radia- 
fects must be remedied by artificial means. tion from the lower surface of a tank of hot 

Hearing is carried out under two systems— water, and those in which the ingoing air is 
the natural and the artificial. When the nunibei heated before it enters. It may b(“ stated gene- 
of birds to be reared is limited, the foianer is rally that the former system is the bettei under 
perliaps the more simjile, but where hundreds all circumstances, in that tlie heat is maintained 
of chickens are bred the artificial method is ]»ie- more ev'^enly; but the latter an* perhaps as good 
ferable, as it entails less labour and is quite ecjual iindei normal climatic conditions, as a higher 
in lesults. The appliances re(piir<i<l for natural temperature <‘an be obtained There arc two 
rearing are less e.\])ensive, but as labour IS gene- forms of hot-air biooders — one in which the 
rally one of the most important items 
of expenditure, the initial outlay nc*- 
c’cssititecl by the artificial systc'iu is 
made good in full. 

In rearing witli a lien, the mother 
and her brood, the latter numltering 
from a dozen in the eaily ])art of tlie 
;yc'ai to fiftec*n latei on, are placed iiitci 
a COO}) These cocqis aie made in a 
vai i(‘ty of forms, luit tlic* twc» best aie 
the single hian-toand tin* double 'J'lie 
single h‘an-to coo|) is made with a floor 
measurement of :24 in by in , m. 
high in fiont, and 18 in liigli at the 
back 'I'he tw(> ends, tin* liack and the 
root, aic made solid of /-iin h match- 
boarding (ic. boards tonguc'd and 
gioovc'd), tin* flout IS tittcnl with bais 
of wood '2 in wide* and ])la<c*d 2 in 
a])ait Tin* c ('litre* hai is mach* niovahh* 
to form a dooi A w’oodeii flooi may be fittcsl l.irn}) itsc'lf is ]>lacc'd in tin* sh*eping com|)art- 

foi e.irly woik The double* cooj) has tw'o tom- nn*nt, and the othei in wlinli tin* lainj) is c on- 

|><ii tnn'iits as its name* indn<it(*s, and is con- tamed in a sc*|)aiat(* s<‘c tion of the* broo(h*i. 'i'lie 
stiucted .IS follows 'Pile* tlooi nnasiiieluent is lattc'i is ))ic*f(*iable, as the* fumes fiom burn- 
4 ft by 2[ m , it is :2I in high in fiont and 18 iiig }),ii.ithn oil aie highl\ injuiious, unless the 
in high at the* back It is di\nled into twn> combustnm is })ei fc*c t--an ideal winch is ne\ei 
c onqiai tnic-nts, tin* sinnller ])c*ing ill m. long, ic'alizc*d The gasc*s gi\en oil by liurning })(*ti o- 

and the laigei 21 in 'Pin* two c*nds, the liack leumaie known to c.uisc* [laiti.il |)aial\sisof the 

and the* toj), aie made* solid of 4 ‘-inc‘h match- in*r\ous system, theiefoic* those* i(*.ii(*rs which 
bo.uding, but tin* lattei is made in two j»aits, arc* c-onstruc tc*d so that tin* [iioducts of coni- 
«and so littc'd as to foi lu lids Tin* tiont of the* bustion arc* (.aiin*d awa\ to tin* outside* air 
sm.ilh'i, or sle*(*]ung se*( tion, is made* in the foi ill are* obviously bc'ttc*i. One gieat advantage 



of a solid dooi The* ]»ai- 
tition and the* fiont e»f the* 
laigc'i section, oi sci.itching 
lull, .lie both fitic'd with 
2 incli b.irs, 2 in a}).iit, the 
centac* one in eac li case* bc*ing 
niov.'ible. I'.oth conijiait- 
iin*nts aie fittc'd with loose 
w’oe»den floors. The e.\tia 
cost of the double cooj) is 
i*e})aid by the many advan¬ 
tages it has over the single 
form. Tin* cliickc'iis c.an be 



fed ajiart fioiii the hen, a 
very dc*sirable thing when expensive chicken 
foods aie us(*d ; the huger section can be used 
as a sciatching shed by the youngsters, and, 
morc*ovc*r, in inclement weather it forms a shel- 
teied run for them. 

Brooding chickens by artificial means is a 
moie inqiortantconsideration than rc'aiingunder 
natural conditions^ in that tin* hc*at which is ap¬ 
plied must be giv^en regularly and evenly. For 
early woik, brooder houses are almost a nec'e.s- 
sity, but later in the season individual outdoor 
fostei - mothers can be used. All foster-mothers 
can be divided into one of two classe.s, namely. 


possessed by the brocxleis in which tin* lamps 
are placed in the slc*eping conqiaitnn*nt is th.it 
th(*y are cheajiei, but the luoiic'y saved on the 
outlay may easily be lost latt*r by the pooler 
lesults. 

Sp(*cial]y constructed brooder houses arc* a ne¬ 
cessity for winter rearing. Th(*se are !ar ge, lofty, 
well-built houses, dividcxl into conqiartments, 
each one containing a bi'ooder. 'Phe most con¬ 
venient measurements aie as follows* width, 
12 ft.; height in front, r>J ft ; height at back, fij 
ft , height at gable, 74 ft The gable is made 
9 ft. from the front of the liouse. A wooden 
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floor covers the fjntire leiif^th, but a ])assjige 3 ft 
wide IS allowed at the back The l(uigth de])ends 
on the ninnboi of cliickeris to bo accoiiiniodated, 
and this is calculated by making each coni- 
paitinent 0 ft. wide and putting fiO chickens 


into eacli, tliendore a 30 ft house will liold 
300 buds Jjari^c windows should be lilti'd in 
the fiont, and the shed should he elhciently 
ventil.iled 

Individual bioodeis, (‘ither of tin' liot-aii oi 
the tank type, an* usu.illv employed, hut in 
Home places—iiotahK m Aimuica, and in a f< w 
instances in iMiuflainl — sectlonal hroodcis aie 


used. These consist of a sei it‘s (»f hot-walei 
pi])es—heated eitlnu’ h\ means ot a lam]) oi a 
eok(*-stove - covered with wooden ln»\eis It 
lias been found, howiwei, that the use of indi¬ 
vidual hroodeis is to lu' advised, iis tlie\ ])<)s.sess 
nian\ advantages over the }) 1 ]h' s\stem 

In aitificial leaiint;, a \ei\ important fai tor 
tow’ards success is the tem})eiatnie at which the 


hottest })art of the brooder is kept. For the 
first ten days this should not be allowed to fall 
below' IK) F., and if live d(‘grees above this no 
harm wall l)e done. Aftei ten days the tem- 
peiature should be loweied by live degi'ees each 
week, until the chickens are 
old enough to do without 
artificial heat It is found 
in jnactice tliat when a Iarg<> 
broodei is iis(‘d to its utmost 
{‘apai'ity it is better to work 
at rathei a liighei t(un]K‘i’a- 
tuie than when a smallci 
number are together. 'I’lie 
ieas(*n for this is that theie 
is alwa\s .1 teruhmey loi them 
to (lowd, and tlie additional 
heat hinihus this 

All brood<‘is loi Use out- 
of-iloors sliould !)(' so made 
that theie aie tliiec (ham- 
bcis, (‘ach with a tlifleient 
ti‘m]»er.itun‘ The hottest to 
he .ihout ho' F , the s{*cond 
about To' and the thud 
slightly ahov(‘ tln^ lcm])(‘ialuH‘ of tin* (‘utsule 
ail Imlooi hioodius an* onl_\ madi* with one 
< ompai timmt, .is the hicxnlei hoiisi* itself w'lll 
])ossess a t.iiilv high fcmpcialiuc The fol¬ 
lowing points if (allied out w-ill assist in leap¬ 
ing (I) M.iint.nn an e\en 1 (nijMU.itnie m th(‘ 
w'aimest section, (:i) 1 m\( the lost*] motlnu’ 
.so built that tlieii' is siitticienl \(uitilation; 

and (.3) do not o\ei(‘iow'd 

|w Ur] 

Chickling^ Vetch. See 

Yl- TCI IKS 

Chick Pea {Cmn </rieH 
ntnti) IS an annn.il of tin* 
l(‘guminous ord('i, C(>\t*ied 
with i;l,mdul.ii h.iiis whuli 
seeietc .in acid fluid It grow’s 
about a foot high, hiamhcs 
mmli, and h.is pinn.ited 
Ic.iM's, whose ohhuig le.llh'ts, 
in ah(»ut s«‘\(*n ]).iu's .uid .i 
half, ait lim 1\ and rcgiilaily 
scur.ited fiom m'ai tlie middle 
totln end d'he flowei s grow' 
Singh on shuider st.ilks, and 
ai(‘ white, tinged with ])ink. 
Tliest* ale siieu'isled by ob¬ 
long, tuigid, h.iiiy ])ods, tci- 
inin.ited by .i long st\l(‘, and 
iisnallv eoiil.iining two ])ale- 
Yi'llow s(‘(*(ls, having iiiueh 
the aj)pc.Ti.in< e of .i lam’s 
head d’his hitle arimial is a 
nati\eof the south of Euii,)Jh* 
and many ])arts of tin* East. 
In India it is commonly eiil- 
tnat(*d, and it is one ot the maii\ ]>].ints known 
uinh'r the n.iine of r/ivoa. t>ui siimmeis aie 
baldly long .ind waim I'liough to n])en its 

S(*eds 

In the .south of Fauo]K‘ the ]>lant is largely 
giown foi tin* s;ikc of its se(*ds, wlinh are much 
eiii) loy(*d in French cookeiy und(*i‘ the name of 
J\)is chichi\ or Garvance^ wdience the coiniiKJii 



Fig ;{ Milh'i's HuKKler 
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iiaiiu'of (\irnvaiK-os ({allici(‘d when (juito n]H\ l 
tin \ form the hasiN <»1 tin* Freiu li sonp tall<“(l , 
pm et‘ aux n outou.s f.i i, | j 

I V N M‘A 1 I 

Chickweed {st*llau<( i.s a wliit<-j 

lh)weu“d annual ]»l<int ahoundine «‘\ei,>wh(ie in 





J, iVtivl 2, Ovarv. a, Fruit (ikliisc ent) 

ill-eultivated or neglected ])laces. Tt ludongs to 
the nat ord. ('ai’yophyllacea', which coiiipi isos 
also cai’iiations, pinks, campions, the coin cockle, 


I ko. In this nat ord the genus Stellana is 
' readily known (I) by its calyx consisting of ti\o 
sejiarate sepals, (il) hy its wdiite ]>etals being 
slit iieaily to tlie base, and ('A) by liaMiig ten 
stamens, three stigmas, and a glohnlai cajisule 
which splits when iipc into six teeth or \al\es 
The (diukwei'd h.is piostrate stems, icif/i <t hnr 
of haus puKsitiff ({otni ono aulv onhp and ovale 
leaxes This plant is a tionl)li‘soini‘hut not \eiy 
formid.ible weed, diflunlt to get rid of, in eonse- 
qneiieiMif the innumer.ihle seisls wdiieli it brings 
to matunty in all weatlim wlien the thermo- 
inetei is abo\e liil F, and also of its bi^ginning 
to heal when <*nly a tew w'eeks old It can only 
ho extii'pated b\ constant and caii'fnl till.igix 
MoiTSK-KVii Cnu’KW'KKi) ((VtastIu111) IS an¬ 
other w'hilc-flow el (‘tl annual wissl b(‘longing to 
the nat old ('aiyoph\llaeea* It is (‘asilx dis- 
, tinguished b\ being hairy all ovei, and h> h.iv- 
i ing a ca]>sule oi seed box in the foi in of ri bent 
i (\lindei. not a little globe as in the tomiiKm 
(diukweed ('ommon clinkweed atlects iiili 
land, Init the Monse-oai tloni ishes on jioor diy 
sands, Ih.il is to ^.ly, it is a x('io])h}t(‘ 

[.1 1. I [ \ N m‘a ] 

Chicory, a jun enni.d hei h (To'/eiy /;<///- 
bn.s) belonging to the ('oinposite t.imily, and 



(’lii(ni> {Cirhonviu Intifhuy) 


grow'iiig '2 to T) ft high. Its liright-blne llower- 
heads make it \eiy eons])icuous in waste ])kic(‘s. 
(diieoiN IS lommonly tliought of as a,n avlul- 
teraiit ot coffee, but it is extmisively cultivated 
on the Continent, both for use as a salad jdant 
and for lioiliiig, and is highly esteemed. The 



20G 


Children 


vfii letieH most iii r(‘(]iiest for these purposes jire 
Bi iissels or Witloof, and lied Italian, 
that kn(>wn as Lar^e-iooted (’hieoiy heirif^ em¬ 
ployed for tlie manufacture of codec chicory, 
Avliicli IS prcpar’cd ly cutting the roots into thin 
slices, these hein^ roasted and giound In ad¬ 
dition to cultivation in tin* ojien ground, the 
leavi's of Cliicoiy are hl.iiKlied hy sin li means 
as flowing them in (cllais, and the ]>l.int is also 
foiced 1>y insiu'tin^^ the loots, tied up in luiiidles, 
in beds of hot nianiii e. [v\ w] 

When ^n»vvn for its loots, fi-om 4 to 7 11) of 
seed })ei acH‘ aie sown in Mav, in dulls IK in 
apai t on ^ood deep land, the plants heiiif^ after¬ 
wards thinned out to (5 iii ajiait The loots are 
liarvested in ()< toiler oi No\emlier, an aveia<jje 
yield luun^ about K tons Wlnui diied in a kiln 
])i loi t(» jxiwdeiin^' for ( ollee iiMnuf.n tine, this 
weight IS 1 educed to about 1| ton 

(’liicoiy was lilt 1 oduci'd into llritish at^iioul- 
tuie about 17K(l b> Aithur Youiij^, who ‘^a\e 
the follouin^ as his reasons foi its ado] it ion . 
‘(1) the LjK'atness of its produce for soiling <in 
j^ood land, (L') its vieldiii]^^ so anipl\ foi feedinjr 
slieeji on all soils, (3) its beiii!:; so remaikabl^ 
applicable in the \eiy pooiest and m<»st barimi 
(balks <ind sands, (1) its foiimn]^ a most piofit- 
able change on all lands upon ulinli clover fails 
from too iieipK'iit r*(‘petitioir When i^iown as 
a forage cio]i, fioni 10 to l:i lb [lei aiie of seed 
aie 1)1 (iad(asted, and when ome (“stablished it 
yields \eailv two oi thi(*e lai^^e Mits of ^neiui 
foddi‘ 1 , which IS readily c.itcn b\ stoik It ma\ 
also be eaten down by sheep l>eini^ ]ira< tlealh 
pi oof .i^.iinst. di ou^ht, it Hour ishes on b<jht dr v 
sods, whieli may be eonsideiably inipio\(‘d bv 
follovMi.]^ the latter ]ilaii. In K'cent ve.ii’s 
cliieory has been advoe<ited as a eonstit umit of 
])astui’e mixtures, < hietly on aoeount of the ]iene- 
tratin/jf jiowei of its itiot, winch will iro d<t\\ n t(> 
a dcjith of 3 oi 4 ft <'ven ni .i haid tilly subsod 
VV’^hen used foi this jHnpose, .‘i or 1 lb. nuiv be 
included in i^iass seed mixtures |.i n | 

Children, Employment of. Vanous 
])io\isi(Uis foi’ re^^ulat mij the emplovnient of 
(‘hildieii have f i om tune to tilin' Imcii m.ide bv 
statut(‘, of vvliuli the most ]e<<Mit aie I'ontained 
in the Fiiiiplovmeiit of Children Act, and 

the I’rcv ention (if ('i u< It.v to ('hildi en Act, lUO t 
In addition, rest i n t ions on tin- miyilov nn-nt of 
ehildien aie im]iosed ly tin* Kdinational ('ode 
111 Kngland and Scotland, and ly A< ts vvlin h 
ajijily to danj^erous jiei foi manees bv efiildren. 
The ])rovisi(ins of tin* han]iloymeiit of Childieii 
Act aie as follows For the ])ui]iosrsof the Act, 
‘child’ means a |ieis(iii iiiidei tin* ai^e of 14 
Any local authoiit> may niakt‘ly-l.ivvs ])rescMb- 
11)]; the age below w Inch emplovment of ehildreii | 
is illegal, tin* bouis ln*twH*eii wliieh it is illegal, ' 
and tlie iiumbei of daily and xvcekly lioins 
l)(y'ond which it is illegal ; and prolnbiting ab¬ 
solutely, oi permitting, subjt*et to conditions, the 
employment of children in anv sjieeiticHl oeeiyia- 
tion. The local authority has also ]»ow er to make 
by-laws for the regulation of stieet trading by 
pei’sons under 16 The general restrietioii.s on 
the employment of ehildien are as follovv.s No 
child shall be employed between 9 }).m. and G 


a 111 ; no elnld under 11 shall be engaged in street 
trading, no half-timer under the Factory Acts 
sliall be emjiloyed in any other occupation ; a 
cliild shall not be enyiloyed to lift, carry, or 
m()V(‘ anything so heavy as to be likely to cause 
injury to the child; a child shall not be emjihy ed 
111 any oeeiijiation likel}' to be injurious to liis 
liealtli, life, limb, oi <*dueatioii, regaid being 
had to his physical condition Anyone em])l(iy- 
ing a elnlcl in eontraveiition of tlie Act, oi of 
any liy-law’ under it, is liable* to a jieiialty unh'ss 
lu* can prove be listed due dilig(*uee to eomjily 
w'lth the |)i()v ismn.s of the Act, and if tin* ofieiiec 
I IS committed ly an agent or woikman of the 
emjilover, such ag(*nt or w^orkmaii is liable to 
the penalty as if be weie the emjiloyer A 
]iaH‘iit xvlio connives at the oilenec*, or any 
I jiareiit oi guaidian who condiu’es to its (*om- 
I mission ly vviliiil def.iult oi haliitual n(*glect 
I to (‘X(‘i(is(‘ due caie, is .ilso liable to a ji(*ualty. 

I An> ]iers<»n undei the age of 16 eoiitiavening 
tb(‘ ]ii ovisioiis oi any by-law as to stie(‘t trading 
^ IS liable to a jienalty, and in tin* (ase of a second 
I oilenec* mav, if a tbild, be sent to an industiiai 
I school, oi plae(*d under the (barge of some ht 
, jieison until be K'adies the age* of Ki 

The Fiev(‘ntion of (’ruelty to Childn'ii A(*t, 
1604, jiiovides that an>one causing, pioeuiing, 
or allowing a bo\ undei 14 oi a giil under 16 
to beg, wlie'thei under jiietenee* of singing or 
plaving, (11 ollei mg anything foi sale, or (uuses, 
jiioeiiK's, oi jieimits siuh diild to be in any 
Inensed jiieniisc's ((*.xc(‘pt those licensed for 
jiublie (*ntei t.nnment) foi the jiuijioses oi jit^r- 
foiming or oii(‘niig anv tiling foi sale* between 
6 ]im. and (► a m , shall be liable to a lie.ivy fim*, 
with impi i.sonnieiit in addition thereto in the 
disd’etioii of the Couil. The* same eonsc*(piencGs 
follow the e.iusing, ])i(ieui]ng, or ])t*rniittiiig any 
I’hild undei the age of II to jicifoim ol oher 
.in> thing f(ii sale in any sti('('t, la eiised piemises, 
oi ])l,i(e of jiiiblu* (‘utei tamment, or allowing the 
< hild t<» be tiained as an aci obat or for anv jier- 
foinianee vvbidi is dangi'ious It is, liowev(*i, 
jiiovided that a petty sessional eouit, oi m Scot- 
l.ind the S( hool lioaicl, notwithstanding the 
jiioMsions of this A(t Ol of the Emjiloymeiit of 
Childicn A(t, 1603, ni.iy gi.int liei'iises for any 
diild exee(*dmg 10 ve.iis of .ige to take part in 
jiubiie (‘nt<Ttaiiim(*nt, oi 1o be tiaiiied as an 
aeiobat, A.( , if s.itisfied of the fitness of the 
<*hild foi that ]iiii]ios(‘, and tliat piopei provi¬ 
sion has been made to s(‘(uie bis health and 
kind tie.itment 

I In Faigland, ])iov isioiis w’ere made by Uk*, Ele- 
I mentai v Education Ai t, 1K76, wliidi h.ivelargely 
b(*en modified by subsequent legislation. It is 
illegal to take into emjiloyment duiing school 
hours a eliild ‘under the age of’ 12, or, '^dio, 
being of tlie age of 12 or ujiwards, lias not ob¬ 
tained a eeitifieate of having leaehed the stan- 
d.iid of education fix(*d ly’ a ly^-lavv for total or 
1.11 tial e.xenqition The loe'al authoiit^ may, 
lowever, ])ermit the emjiloymeiit of diiJdren for 
agi K’ultiiie, ])i‘()vided (1) the ehildi en attend 
school until th(‘y are 13, and (2) that children 
over 11 and under 13 who have passed the stan- 
daid fix(*d for ])artial exemption need not attend 
school more than 250 times in any one vear. 
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The Education (Scotland) Act, 1.901, mter aim 
]ji ovules as follows. No one may employ any 
child who IS under the ajre of 12, or who, lieiii" 
of the a£;e of 12 and not more than 14, has not 
obtained exemption from the obligation to attend 
school. No child under the age of 12, or who 
being of the age (tf 12 and not more than 14 has 
not been exempted from obligation to attend 
Si hool, shall be em])loyed in any casual labour 
after 9 }) m between 1st A])ril and 1st October, 
or aftei 7 p in between 1st Octoliei'and 1st Ayiril. 

liy the Mines (Prohibition of Ohild l..aboui*) 
Alt, 1900, no l)oy under l.‘l may be (unployiHl I 
undergiound By the Boads and Bridges (Scot¬ 
land) Act, 1878, no wagon or cait travelling on 
any tuiiijnke load in Scotland shall be diiveii 
bv any person who is not of the full agi* of 14, 
iindei a jienalty not exeioding 40s*, to be paid 
by the owner of .such wagon oi cart [d n] 
Chile Nitre. See iSbruATK of Soda. 
Chilled Meat. 'I'his n.ime is used to 
dillei entiate betw^een meat earned at a tempeia- 
tiiK* of fi’cun 28' to 90 F and fio/(‘n meat, 
xvhich IS can led at a t(‘mp(‘T‘atui‘e ol 18 to 20 P 
At fiist it w^as eorisideied essi'iitial to fiee/e 
the meat abM)lutely, and keep it in this condition, 
but e\]K'iiencc pioved that this wms not neies- 
saiy, .IS a ti‘m])eiature (‘(jual to an oidin.irv | 
winti'i atmos))hei 1 C tempc'i.ituie was suthcieiit ! 
to keej) the me.it in piiim* <*ondition In 1877 | 
Mort, tin* ])ioiH‘er of the fio/en meat industry, | 
invited a laige numbei of inteiested ]»eisons to . 
his 1 efi igei.iting woiks at Lithgow', on the Bhu* 
Mount.ims of New South VV.iles, .ind w.is ,ible 
to g)V(‘ them a baiu|uet .it which refiigeiatisl 
b(‘ef and mutton eightei'ii months old weie tlie 
})i iiiei])<il dishes In a sp(*e( h .liter the b.inijiu^t. 
Molt di'claied tli.it he owed his success m being 
able to k(‘i‘p meat so long to ‘ Farad.i> s m.igu* 
w'and’, for Fai.iday’s discovery ol the ]»ossibiiity 
r)f iKpiefying ceitain g.ises by piessnii*, and the 
ca])aeity of siuh g.ises foi the absoiptuui of he.it 
on then release from lujiiefactuni, had made the 
invention of the lefiiginating machine ]K)ssible 
The piactieal stage xvas le.uhed when Bell 
and (’oleman of (llasgow in 1879 bi ought a cargo 
ol me,it fioin A list 1 aha wdiicli w.is landeil in 
London in 1880 The Stralhloven^ in wliuh this 
c.iigo w’as caiiied, w.is litted w'llh meihanic.il 
1 ell igeiating ap])ii.nices, and the e\]»ennu‘nt 
was(‘inineutl^ successful Theshi])]nngol fi*o/en 
me.it led on by e.isy stages to the Amei'ican 
chilled-meat trade, which began about 1890, and 
whi( h li.is now' assumed the gigantic pioportions 
of ovei 290,000 tons ]rei annum e\])oi ted Then* 
is to-day h.irtlly a steamer ti.iding betwei'ii the 
Atlantic poits of Noith and South America and 
til eat Biitain but h.is its refrigerating eqiiij)- 
nient for c.irrying chilled carc.isses 

AVheii lust im])orted theri^ w.is a stiong pre- 
jiidici* against frozen and i lulled meat, which 
w ('!•(* believed to be of inferior quality ; but tins ' 
prejudice has now. m largi* measure died out, j 
and as a matter of f.ict only the finest quality | 
of American meat is sent to the British market, 1 
as it does not ])ay to send tlie inferior grades. I 
In the Fnited States the hv^e animals are in¬ 
spected befoie slaughter, and tlie carcasses are ! 
also subjected to a seal clung examination by I 


(Tovernnient inspectors. Tlie slaughtering is 
done on a large scale, and is earned out by the 
, most approved known methods Aftei slaugliter, 
meat meant for export has the (Government tag 
attached to it in the chill room, and alter two 
days and nights chilling it is allow’ed to jiass for 
shipment All meat for shqiment is sewn up 
in white sIhm'Is, which prevents contamination, 
and to ensure legular tenqieiatuies during ocean 
transit, check seli-iegistmiiig therrnoineteis aie 
put into vMiious jiarts of the i*aigo 

(Great can* must bt* exi'rcised in the chilling 
as w'ell as in the th.iwing of the meat, foi if the 
chilling IS too (juickly done a crust of (hilled 
meat is formi'd on the outside, w’hile inside the 
meat is not .itleited and qunkly detei loiates, 
and if it IS to(> raj)idl\ brought b.ick to the 
, normal tenqieiaturc, t‘\en jnopeily chilled meat 
wall often become slimv 'J’heii* is a gieat dif¬ 
ferent* between jnojieily (hilled meat and that 
whi(h has been cai<*lessly (hill(*d or carelessly 
thawed, and it often me.ins a (‘oiisider.ibh* loss 
if eith(*r ])ioet*ss is badly done To g(*t tin* best 
value out of the meat, tin* meat ))urv(‘yor must 
not only liavi* his cold loom in which to stoic his 
surjilus siqipiies, but every househohh*! should 
also ha\e a small cold room oi iefngei.iting 
cabiin*t, so as to ])ie\ent d(*t«*rioiation and con- 
t.iniination .ift(*r the meat readies the kitchi'ii 
This (abinet is (*(ju.illy seivn cable for home- 
killed nn*,it, but it IS of gT’i*at(*i v.iliie with 
(hilled UK at, as it allows tin* thawing pioe(*ss 
to be doin* gi.idiiallv, and the juices of the meat 
aie thus pT<*s(*i ved. 

()!))(*(tnui IS sometimes t.iken to the sniell 
which ]H*i\ades cold stoics when* chilled meat 
iH stoied, and tin* f.iet h.is often been i(*feiied 
I to as jiioMiig that deterioiation takes phu e In 
I eonqiaiison w’ltli cold stoics where fio/.en meat 
I IS kept, wheie juiutieally no smell exists, the 
I (hilled nn*a.t st(»r(‘s have alwavs a ‘ g.iine} ’ 
tlavouj, but this never makes any difleienee to 
the (juality Ol flavour of the nn*at. l)i Bideal, 
as a lesult of ex})t*i iments in 1907, c.inn* to the 
coin liisioii that, so far as nut i lent (pialities were 
concein(‘(i, and ‘with legard to (ligestibilit> and 
for the pieo.iration of soups or b(*ef-t(*a’, ehill(*d, 
fiozeii, and freshly killed nn*at wei“ intrinsi- 
lally equal in v.ibn*, and that no incipient de¬ 
composition OI h}drol>sis takes jilaie umh'r cold 
stoiagci 

'riierc^ is alw'avs .i slight loss in wi*ight to the 
shqipei of chilhsi nic*at, but this d(*p(‘n(ls mostly 
on the humidity of the cold stoK'S at the Innin* 
ports Tin* loss to tin* .shipper is a g.iin to tin* 
csuisumer, but the balaine either way is a small 
item [l M d] 

ChillieSy the drn*d fiuits of several s})c*ei(*s 
or v'ai leties of (Ujisicum, heibaei'ous jilants that 
I belong to the nat. ord Solanace.e, the family 
w’hicli eonbiins other well-kn()wn v (*g(*table.s, 
such as the potato, tomato, and the egg-a])ple, 
as wa‘ll as the tobacco jilant Ohillies aie all 
nativ(‘s of tro])ieal America, and wer«; first made 
known to Euroyie by Peter Martyr the year 
after the discoveiy of America The rapidity 
with which the different kinds became dis¬ 
seminated throughout the tropical and waim 
temperate tracts of the globe is one of the 
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inariy examples of the marvellous adaptability Chimneys. —This may seem to some an 
and powers (»f <*nduraiiee possessed by the iiiiiiuportant subject to occupy valuable space 
plants of the Xew Woild on their being ton with Dealt with fioin the single point of view 
veyed to the Old of the comfort of the farm labourer’s cottage, 

'Phere mav Ik* said to Ik* two species, viz however, it is surely wortli a little attention. 
(htp^fcani annumu and O fj utrftrena, with undei The lower the liousi* the more dillicult is it to 
tin loinier srven .ind under the l.ittei two make tlie chimm'ys theri'of effective, and a 
^anetles Mention may be m,ide, foi e\amj>le, I smoky house is a curse imh'ed The chimney 

of vai the Long Oaveiine, Nt*pal I of a house is built with the intention that at 

Ohilii, <k,c , ^.ll the ()herr>-])ep])(*i , 'all times th(M*e shall be an upward cuiieiit of 

var tin* Ooi.il-geni, Tob,is< o, tVe , var an in the same, else how can one e\})e( t smoke 

gio.sx/o//, the Knipeioi, Sweet and \'(‘llow S()uash, to makt* its way sti'.idily fi*om th(‘ liiephice 
lt(Uinet - ]K*]»j>ei, t!v( , ^aI the lilack therebv 'J'he difleience in piessuie of the 

Xubian, L(»ni4-ie<l L(‘[)pei, lamg-^ellow }*<‘ppet*, atmosphere at tin* chimney iieatl from that at 
\,c , and lastL, nndei tin* second sp(‘cies or tin* level of the flit* grate* is the cause of the 
b)c*nnial p(‘])p(‘i nn*ntion may be math* of v.ii draught w<* refi*r to It is evident that the 

tin* bird - j»eppt*i, Spar-pepjic*!, \(‘. I ditleienec* in piessuie must be slight when the 
'i'hesc* and man\ ntln*i f<»inis an* wcdl know'ii veitnal distance* bc‘twn*en the two ])oints is so 
]ilants of tin* vegc*lablt* garden thioughout tin* small as in tin* c ast^ of a cottage such as w'e 
tropics, and In'ic* and thc're an* grown as fn‘ld aie dc*aling wuth, and tliat \ery little intc'i- 

ctops hi India, foi e\am]»lc‘, within rec c*nt fc'ieiiee th<*iew'ith w*ill distiiib the balance 

\eais, field c iiltn.ition has gic'atlv e\tc“ndc‘d, VVhene\t*i this occiiis, soim* of tin* smokt* from 
esjjc*< lally in the foiiiis of vai (irirmnudu.m .iiid tin* fin* is a|)t to (*scapc into tin* .ipartnn*nt, A 
vai itt'ossmn Mm h attention has bc‘en giv(*ii stiong fin* in the gi.itc* w ill maintain an iijiw'aid 
to tin* sub)c‘c*t of t'a))si(um cultivation in the* c*uiH‘nt on .ucounl ot the lieated gases there- 
I'nitc'd St.it<*s, .iiid tin mimes Lfivoii foi the spe*- fioiii lieing so much liglitei th.iii the air lonnd 
c.mI I. ices then* jiiodin'ed .in* c-ndless (’hilln*s tin* house* that tln'V i iish up to find then due 
,iM' .ilsd l,iig<‘lv giovMi III South Ameiie*,i, tln'lst.ite* of eepnlibiium in liigher stiata of the 
\V*‘st Indies, IvjNpt, (llmia, Many sp<*eial ' atmospln*ie Ihit the domestic tire is not alw.ivs 

fm ms an* also pioelmed in iMirope .is gre*eiihousc* j blight, tln*ic*foie it e.innot Ik* depended ii]ion to 
oi iiamc'iit.il pi.lilts, l]n*ii biilli.inth colouie‘d | keep tin* ehimin‘y u]> to the maik at all tim(‘s 
flints b(*ing tin'll sp(*( i.il fe.ituie* j 'Pin* position of the firc'pl.iee* in i elat loii to dooi s, 

'Pin* ebied npe* fruits with tlu*ir contained 1 .ind of tin* house* itself w it h t eg.ii (1 to sm i ound- 
se*e*els an* used iii the ]il <*p.ii atnm of Ih'd Lc*ppei ! nig ob|e‘( ts, ai e the* m.ini factoiseif nitc'i'fei c'ln e 
oi (’.neinu*, tin* subslaine* wlinli iii.i\ be* eh*- 1 with tin* jiiojK-r action of the clnmneN Con- 
sciihc'd as constituting then e hief tcMtnie of | (lit ions e omiiig uinh*i t he foi nn*r liead sfioil the 
eomiiic'ni.il impoit.iiue* I n t In* gi e eu <*i unripe* |di.Might .it its ce>iinin*ii< mg point, llnese* e>m- 
state* (esp((i.ill\ tin* foi ms of (' 1 1 utrsrrns) they j hiaee'd by the* o(he*i, e In'ck it (‘itliei const.liitlv 
.lie eaten fie*sh .1 Imig w itli l(Mtd, m .iie e mplo\ e*d 1 oi inte'imitteiit l\ at its point of exit And of 
111 (ookeiv (whole oi sliee*d) 'Pln*V .lie .d.so e oin sc* fln*re .tie* ec'lt.illi lilies that n*(plire to 
m.vde into '' jiei i.il piekh's, s.iuec's, eSt** , and in ' be olw*! vi'd m the* e enisti ue lion of the* einmlle*^, 
tlie*se* fmms an* e.mied thioughout tin* woild ni oidei th.it it m.iv be e>n eoiieet Inn's in tins 
tee be* eoiisiiiin'd .is tl;i\oinnig ingiednnts with ie*spe*(t Tin* liiepl.ne must iieithe*r he* unduly 
Spe*(*l.ll dlshc's |e; W' | j wide* Iiol Ullebllv hmdl no molt* Sp.ie'e* th.iii will 

CHillins^ha.m Ca-ttlCy .1 l)iee*d ot wild * allow of a full use* oi tin* gr.ite* slnmld be* gn c'li 
w lute (.iltle f.nnid in ('hillingli.im Itirk, Nbuth- i It slinuld be* eontiaete'd gi.ielii.illv to tin* u]>- 
miibe-rl.nid 'Pin* pi<‘\.iilnig eedoiii is white* 'using \e*iit, eer n.iiiow ]»ait of tin* e*liimin*\ 
'Pin* e.ittle* an* of iimele-i.ile* si/«* and f.iiih smii- i Ami tin* fin*])l.ne* must ii.i\e a, comjilete* \e*ut 
m(*tiii.il, with bl.n k e)i biowiiish jKiiiits 'idn* ami e*utle*t eit its own—no .id|onnng oin* must. 
Imi U-, an* Inn* .lud bent iipw.nds, .iiid biae k ]enn issue* of p.is-.,ige* w illi it ()tliei than these*, 
tipped Se*e* (’\Tria, Winn Wiutk ('\Trnr | in* lule**- e .in be laid dnwm tin* e)l)si*rvain e* of 
Chills. M<iii\ dise*ase*s fornn*ilv attribule*e| wlinli will gii,n.mte*e ie*gul.n .iction on the Jiait' 
U* (hills an* imw known to be* caused b\ tin* ! of tin* e liiiiun ^ L.n h dete'etne thniim*y must 
eiiti.iuee into the aiiim.d bod\ of spe-e ilic oigaii- ' be* dealt with on its etw n nn'iits, and these*, as 
mills, wliith gam .n e ess bv the* n.itui.il gates or ! m.iii\ of us knowg.iie* fiiiK manifold .as wa*ll as 
tliioiigli aliiasioiis III tin* mte*gu)in*nt, e»i the* ' di\e*ise* All the mole ijee*d, tln*re*fore, slnmld 
meinla.Mies of tin* i espir.itoi \, tin* dig<*sti\e, oi ^ fie* w ho is i e*sponsible .se*(* to the* I'liimiieys of the* 
the geiiit.il ti.iet.s MaiiN (‘.itaiili.al .ifh*clioiis elw ellniL'‘s we* lefe*! to Th(*se* dwellings an* 
(s(*e* (’ \ r VRRii) forme‘il\ .ittiibnte*d to e hills an* seldom M'iv e*omfoi table*, and defeetn e "e-liim- 
iiow know'll to be mfe*(tnms ‘(’liilh'd’ nddeis | in*\s seiioush .iggr.iv.ite* tln'ir diseomfort. Much 
.111(1 mte'stm.il tioubles also li.i\e been traei'd to i.am finds its w’a\ down efimmeys tliat an* not 
vj)e*(*iiu organisms A]i.irt, bov\e\ei, fnun these often iisc'd This applies to the loom chimiiev 
know'll e.iuse.s, then* .in* m.in\ e*ases of illness eif the kihemii'i’s eott.ige*, ,ind saf(‘gii.irds should 
among aniiii.ils due to sudden (ooling down oi he* t.iken .igainst tins wln*re piaetieahle One 
lowe'iing of tin* temper.itme*, as w'ln*ii expose-d who can siieiessfully eope witfi the seeming 
to tMst w'liids; lying iijion fiosted p.istui(*s, vagaii(*s of a cottage e'himney may face those 
}n‘.»te*d by diivmg, <>1 (‘xposine* to sudde-n of l.iigi*r houses w itli some degive of confidence 
eh.inge*s of t(*niper,itnie dm mg tians]K)i t.itioii Oil engines and gas suction plants are (juickly 
h\ io.id, rail, and sliip. [ii n] domg awaiy with the tall chmuieys that are 
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riMjnisito at farms where the oldfashionecl 

e^ij-eiul boilers aie used for developing steam 
i>o\ver ^1*] 

Chimney - sweeping Machines. — 

(Ihiiniiey-sweepin^^ iiiacliiues are useful on tlie 
farm, not imu'ely lieeauso tliey aie satisfact<»rily 
used to eleai the chimmw of soot, but tlu^y 
ensure the retaining of this valuable iiianuie, 
whieh when obtained in this uiaiint'r is nni(‘h 
rn-her than that ordinarily put on the market 
eontaining no small piopoition of fiirnaee dust. 
A ehimney-swe(^])iug madiiin* is eonvenient also 
to for<*e out blocks in sewers oi‘ diains, often 
saving much expense that would otlierwise be 
incurred in getting the pipe clean, which might 
involve taking up a considerable length of the 
di’ain. The ordinary chimney-swei^per consists 
of a number of flexible canes screwed together 
in convenient lengths, carrying a circular head 
which adapts itself to tin* shape of tlie cliimney, 
while the flexilnlity of tlie I'ods allows the 
machine to follow tlie curves and bends of tlie 
chimney. (w. J. m.] 

Chihnonanthu 8 .~Th(' peculiar value of 
the Winter Sweet fragratis, also known as 
Califranthiiis praicox% a deciduous hardy shrub 
native of CJhiiia and Japan, li<‘s in the fact that 
its flowers are deviJoped in *lanuary. Tliey are 
Cl (‘aiii'coloiiied, being piir])lisli inside, are chaim- 
ingly delicate in a]>])(‘ar.uu*(‘, and are extremely 
sw(‘(‘t-scented ft is usual to ])lant this shrub 
against a wall having <i south or west asjieid, 
and by this means the floweis arc dis])hi>ed to 
the ])est advanta,ge, but ( himon.iuthus has been 
pi(»vc(l to b(i (juitc lundy in the J^oinhui distrnt 
It should be pi lined <1111111,illy to ])iomote the 
production of \oung wood, and is usualty ]uojia- 
gated by layeiing 111 th(‘ autumn. The flowers 
last lor a coiisiclei able* tiiiu', but uufoitnnately 
tlic'N' .11li.ible, to b(‘ d.amaged b^ s<‘\eie weatfier, 
and on this ac'couut aie iiifeiior foi outdoor 
<‘flc< t to t}i<»s<‘ of tfie Witch ff.i/c'ls and ('01 
mdi.ui Cherry The floweis of the variety 
(jr(nuliff()rui> are largcu than thos(‘ of the type*, 
but, thc'y ,ire not so fi.igiaiit [w w | 

Chine, tli(‘ baekbeme (U 1 idgc* of a lioise’s 
01 other aiiiinars b.uk 'Fhis word is also ap- 
]ili(‘d to (hmote that pai t, of the c arcass of the 
])ig winch includes tin* spine* 01 backbone. 

Chinese Goose.— < «ocis(*-bi ceding m (Jiina 
is very wide.spiead, l>iit oui iiifoi mation as to 
the difierent vai leties met with in the (Vl(‘stial 
Emjuieand Asia gein'rally is very limited. hJor 
an* we awan* wdiethei the type kiu)wn in Europe* 
and Ameiica as (fiinc*sc‘, or (diina, ge«*se fan ly 
r«*pr<*.sc'iits the r.ac c*s commonly met with in the* 
country of 01 igin, Frccpi<*iitly accidental im¬ 
portations lc‘aci to d(^signatlolls wdiic*h aie only 
]>artial!y coiivc*t. Jt has bec*n known for a long 
])C*riod of time* that this class of ‘knobbedgoo.se’ 
was found in tfiina, as references to it ocr*iii 
in some of the* woiks piiblishc'd a century ago, 
perhaps before*. Sixty y(*ars ago several speci¬ 
mens were import<*d, but did not meet with fa¬ 
vour, and it was reserved for Americ'an breeders 
to introduce the brec'd. In Kaees of Jfoiiiestic 
Poultry, by Mr. Edward Brown, F L S. (Lon¬ 
don: Edward Arnold, p. IHb), an account is 
given of the tests earned out at the Rhode 
VOL III 


Island expc'iinicnf station, from whic*h muc-h 
of our knowledge is .u*(|uiic*d so fai as the* ])i<ic- 
tieal value of tht*se birds is c-oncc*i iied. It, is 
stated that ‘(^hin,i gc'esc* are not fa\ouiitt*s with 
those who raise* goslings for sale* to jxuilliy- 
men, who fatten them and put tlie'in 011 the 
maiket .IS gi(‘cu g(*cse* Wht'U .a small-boiu'd, 
mode*rate-si7e*d goose is leepiin'd for the* f.ill (U* 
< 'hristmas tiade, tlu'sc* bic<‘ds would juov** \ ,ilu- 
abh*, as tht*y lay w'ell, and with ])ioj)cr eaie iii 
.seh*cting bree*diug st.ock, l.irge buds should b<^ 
laised. The Blown (‘hiuc'se* espe*ciall\ seem 
\e‘?-y vigorous, liaidy and ae'tive, but pie k h.iid, 
and leepnie care* in die*ssmg t<3 look well ’'riie* 
White (1)111,1 is usually not so difficult to ])ie k, 
and liaiidsomer 111 ap])earanfe when dr<'sse*d ’ 
These i*e‘m.irks are eoiifirmed by oui owui observ . 1 - 
tioiis ill Ameiica, and it would a])])(*ai that the* 
(Iniiese goose kicks the soft flesh which is eli.n- 
aeteristie* of otlier iac*es, sue*h as the Kmbdc'U 
.tnd Toulouse. lleiu'e t]ie*y are ic*gai<h*d as 
more suitable foi crossing with soft - fh*sh«*d 
bleeds, by whieh iiif'ans their hardy iiatuii* is 
advantageously uti 1 i/t*d 

In ajipearauce the* ( 1 iin(*se goose give*s the* im- 
pre'ssioi) of a shoit, sliallow-bodiecl bird, winch 
IS inciease*d by the somewdiat long legs The 
chest IS e-airied well u}), but is fanly full. The 
neck IS long, and the liead long ami huge* <Mi 
top of the* he*ad is ,i bouN protulx'iaiice* s])iing- 
ing up from the* b.ise* ot the* bill, and w hu h, 
Ix'iiig almost bare*, is veiy pioiiiine'nt Jii the 
White \aii(‘t\ this knob is mange in e*(>loui, 
bill 111 Biow'us it IS d.iik-biowu), the* bill 111 both 
Ix'ing orange, but d;ii kci in the last named than 
111 the* foimer As pist indicated, thcie an* two 
\ane*ti<‘s, iiame*ly. White's, wlir h an* ve*i \ puie* 
111 eeilour, aiiel Browns, in whieh the* be>el\ is 
gciK'ialh e>f .1 gH*\ish-bie>w 11, with light gie*v 
01 w'hitc uiide'ie eiloui 'Flu* si/e* is me*dium, 10 
le» It) lb Se> lai ;is known the'ie* is no I'eoiiemiie* 
aeh.uitage* foiinel 111 e'lllie*! i.uict_\ eevci the'eethei 
In e*\pe‘i K'lK (* it has been found that tins 
lace* isiathe‘1 epi.ii 1 e-lsoliie 111 dis])nsitie)ii, whieh 
SCI lously militate's .ig.iiiist then pe)])iilanty. 
Wh(‘H‘ smallei ge*e*se <ue ele'sii’ed (see* ( 1 ki-.sk, 
BiiKKiUNei or) this biee*(l m,i\ be 1 e*e omme'iuh'd, 
es]x*«*ially foi cl ossiiig ])iirpose*s. |k 11] 

Chinese Pifi^S. — M.iny pe*isems tlaim ioi 
(liiiM’se' ])igs the ve*i y coiisielerahle* nupioN'cme'iit 
made 111 the fe‘<>elnig epialities eef the wJnte* ])igs 
in this counti'y elurnig tlie* l.ist six eu se-ve-u 
dee*aeh*s There* is little* deuibt that the aptitiuhi 
to lay on fat wlmh wiis e)bse‘i\.ible* in ])igs to¬ 
wards the muldle* of the* hist ce*iitury w.is l.iige-ly 
due te) the import/atie)ii of those shoit-li'gge'd, 
wide-backed, and epiKk-ft*i‘dnig pigs fiom (lini.i 
and one or twai ettlie*! f(U*(*igii (oniitii(*s; but it is 
a moot ])onit if tin* benefits, if such the*y wu-re, 
are still in evide*iice‘ to any gie'at extent, since 
the im‘ie* laying on of f.it is not se) much now 
desiied by feee.lei's e)f jugs as is the prexlnctioii 
of jiork of the highest ejuality, that which pos¬ 
sesses a large jjrojiortiein of tt*nder, lean me*at 
and <‘iily a small jimjiortion of fat. ( 1 iin(‘se 

S igs, like Neapolitans, Small Whites, and Small 
lacks, have ceased to be kejit pure. [s. b. | 
Chionanthus (Fringe Tiee), a genus of 
hardy deciduous shrubs or small trees, juinci- 

44 
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paUy afctzvictive bv loason of thvir drooping pan- 
U’lcs of fragrant white ^^o^^ers ])r(Hlijeecl in Alav 
or June They heloiif: to the ()lnr fniuily, mv 

proi)ai>ated b> seeds or by cuttings of half-ri]>e 
woo(]/are best suited by a sainh loam, and are 
slow of gi-owth r. rirgimea, the better of the 


an identi/jpi ion may be atteni/ited on the h.s 
of I.hvsi.'al .■l.arai-t.Ts, a,,, xinriric gi Jn. 

I which approMiwitcs U> tlw value 1 3 . 98 , and tiil’ 
j refractive index, which lies between tJie lini,t.s 
I l*r)r >0 and The cheinieal forniuli 


gr- — - - ,7 ' T 

two siieeies, is a native of North America, and , 
(Z retKiuis IS a native of (’'hina ami Jajian | 

|w w] 

Chionaspis aspidistrae (Broun Fern j 
Se,de). — Tins is n tommon scale insect on ferns j 
in liotlioiisf's 9 'ln‘ co\enng s(.de of tlie fem.ile 
IS j(*d-l)iown, .111(1 i.s to som(‘ (‘\t«mt mussel- j 
sh.ijtcd, the m.dc scale is a wliite f(dte(l sti m - j 
tni(‘ It also occiii-s on j>,ilms It is best d(‘- I 
stiov(‘d by fumigating witli hydlO(^alJlc add j 
gas ‘ ‘ ‘( i- V T I ( 

Chionaspis salicis (the Ash and Willow , 
»Scale)i g*‘y >^<‘'d<' which is found eiienisting 
ash, willow, do<;wood, Ac Wlien ]neseiit in ■ 
J.iig(‘ 1111111 beis it does eonsidei.ilile d.iiiiage to j 
s.ijiling asli The leiiialt^ sc.de is ])yidoiiii in j 
sha]>e, but very invgulai. In .lutunin they be | 
eonn* darkened, tlie tfunale is bnglit-ied, with , 
oiange head and black eyes, length of scale, 1 h j 
to T) null The male scale is w hite, and nim h | 
smaller than female, lengtli, ‘h to 1 nun The i 
nial(‘ IS wing(‘d, crimson, oi.ingi*, or ksI, with j 
li\aline wings; a])t(‘roiis males also oe< ui 9 ’h(‘ [ 
feinaloR lay crimson eggs in August and Seji- 
temb(*r, and th(‘se remain under the scales until ■ 
tlK‘ lollowuiig M.iy, when they hatth into blight- ^ 
I'ed larvic, whicli move over tlie b.iik and soon ^ 
cov(‘r tlieniselv(‘s wuth a scale Tlie males occur ' 
in June and Jul; Tiny also ie])ioduee as(‘\u- j 
ally, but as a rule colonies of male and female 1 
scales may be found togethei 

Treatment —When ash is badly attaek(‘d in j 
plantations, the pol(*s should be baik(*d as soon 
as cut and the pechiKjs burnt Ornamental trees ! 
should b(‘ sj)iviy(*d with liiiK', sod.i, and sulphui 
w'ash in winter, or ]».ii.dhn eniulsKni in June 
Till* liine-soda-sul])hui w'ash is made as follow's 
lame, 3 lb., sulphur, .3 lb ; caustic soda, 1 lb , 
softsoaj), ] lb ; waiter, 10 g.d M.d^e the flow'd s 
of sulphur into a paste, then thin .ind pour over 
the lime and let boil for (pi.irtd of .in hour, 
then stir and add th(‘ caustic soda Ijet this 
boil for some time, and then add the dissolved 
soft soa]» and full (juantity of water Use onl} 
on dormant w'ood [t v t] 

Chitin, a nitrogenous substaiu e wdm h for ms 
tin* org.inic foundation of the cuticle, skeleton, 
tendons, egg-shells, Ac , of insects, spiders, eenti- 
j)(*dcs, criistairans, and other Aithiopials Tt is 
s»‘LTeted by the e|nd(‘rmic cells and then eijui- 
valents It is chai.icteristic of Arthropods, but 
o(*cur’s also in some other t} pes, e (j. in the ludiila 
or rasping ribliori of (Jastio])ods and (’ephalo- 
j)ods, in the ‘ciitth'-bone’ of Sepia along with 
lime, in the ‘pen’ of the squid, in the shell and 
stalk of th(^ Brachiopod Lingula, and in the 
bi’istles of the earthw'orm L'hitin is very resis¬ 
tant to chemical agents, but may be dissolved in 
strong mineral .iciils ; it is piactically non-diges- 
tible. It yields, on deconijiosition, an aniido- 
deiMvati\e of sugar, known as ehitosaniin, and 
It IS identified in this w'ay wlien there is enough 
of it In cases where the quantity is very small, 


! ITi.'iO and I'hhl. 'Ihe eJiemical formula of 
chitiii ha.s been stated as ami as 

+ hICO. ' ' 

Chive, a native perennial (dZ/hwi Sr/aeno^ 
pntsumy the leaves of wdiich ai’e somehnu's used 
in soups and salads in place of onions, their 
flaiour being similar hut much milder. The 
plants ai-e grow'ii in clumps, and the leaves 
slioiild b(‘ frecjuently cut ofi’close to the ground, 
as tlie i-esulting young gr'ow'th is more tender 
rsually jnojiagated by division of tlie roots. A 
new' ])l.intation sliould be made every three or 
tour years fw. w.] 

Chloride of* Lime. —(‘Iiloride of linni is 
jireji.ired by })assing ehlorine gas over slaked 
lime It forms a solt, dry jiowder w'ltli a char- 
mteiistie eblorinous smell. Wlien e\])osed to 
the an it gradii.illy becomes moist and stieky 
and loses its stieiigth. Tt is also known as 
bleaching pow'dei or lileaeli, and as dilorinated 
lime It does not consist of the ti’ue chemical 
chlonde of lime or calcium clilorule, but of a 
(‘omjKHind of this substance and liyjiocliloi ite of 
lime It is one of tin* most important and gene- 
iall\ used disinfectants and ble.iching agents 
Its disinfecting and bleaching ])ow'ci dejiends 
on the ‘available*’ ehloiim* wliieh it contains. 
This is contained in the caleiiirn liypoelilorite 
and not in the ealeiuni cliloiade (’alciurn 
chloride, the ti’ue chlonde of lime, has in itself 
no disinfecting and bleadiing powiu. The 
strength of bleaching ])()W'der is measui’od by 
the amount of axailable ehlorine w'hi(*h it con¬ 
tains A good fi’csh sample .sliould contain from 
30 to .3,9 ]M‘i cent of available ehloi'ine 33ie 
available dihuine is giadually gnen off W'lien 
the bl(*adiing jiow'dei is exposed to air contain¬ 
ing (‘arbonie acid gas It is moie ra])idly given 
off if tin* bleadiing jiowder is mixed with an 
acid siidi as .sul])liune acid or viii(‘gai. For ii.se 
,is a di.sinfeet.int, ehloiidt* of linn* is g(‘nerallv 
made into a mivtuie with 10 to iiO parts of 
water It can then be ns(‘d for wa.sliing down 
jireniise.s, and articles wliidi have been eontann- 
nated with infected matei lals, such as the dis¬ 
charges of di.seased yier.sous or animals. For 
washing the liaiids and jiei.son in tlie ea.se of in¬ 
fectious disea.ses it is used in a more dilute solii- 
tion, say 1 ])ait in 1(K) of water Tt should not 
be jilaeed in nn*tal articles or in metal ])ipe.s, as 
it eon odes and eats away the metal. If used 
in lime wash it lias the disadvantage of leaving 
the surfaces to w’liieh it is ajijilied damp, as the 
ealeium chloride formed ah.soi bs luoistuie readi¬ 
ly fiom tlie an. A do.sely ielated body, w'hidi 
IS also largely used in disinfecting and bleach¬ 
ing solutions, IS liypoehlonte of soda. 

[j T1.1 

Chlorine is a greenish-yellow' gas, and be¬ 
longs to a group of elements called the halogems. 
The otlier elements composing tlie groiiji ai'e 
fluorine, bromine, and iodine. (’hlorine doe.s 
not exist in the free state in nature, but it is 
found widely distributed as salts in combination 
wntli lueUls. The gas is readily liquefied by 
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pressure to a dark-coloured liquid, wliich on 
cooling to a low temperature solidifies. Chlorine 
readily dissolves in water. One volume of water 
at 10^" C. will absorb 2*58 volumes of chlorine 
gas. The chlorine water obtained is greenish 
in coloui*, and possesses the characteristic smell 
of the gas. In sunlight, clilorine water slowly 
evolves oxygen gas, the reaction being as fol¬ 
lows — 

2 Cb + 2 H2O = 4 HCl + O, 

Chlorine has a very chai acteristic and pungent 
smell, and it attacks and destroys the in neons 
membrane. It has great alhnity 01 attraction 
for the element hydrogen, with which it com¬ 
bines, forming hydrochloric acid, as shown in 
the abov(‘ eij nation. 

It is very active chemically, and will <‘ombine 
witli many elements at the oidinaiy tenipeia- 
tuie, producing a llame, thus pliosjihoru.s, ai- 
senic, antimony, tin, iron, i^Lc., ignite spontane¬ 
ously whmi jilaccd into chloiinc gas, and foim 
chlorides. One of the best-known and impoi- 
tant properties of chloi me is its powei of bleacli- 
ing and oxidi/ing substances. Vegetable and 
animal colouring matters are leadily bleached 
when ])laced in chlorine in pri'sence of water 
The chlorine decoiiqioses the watei .iiid libeiates 
nascent oxygen, which is the active bleaching 
piiiRipIe. (diloririe attacks many 01 game sub¬ 
stances, forming chhuine derivatives Jt also 
lossesses most powerful disinfei'tmg properties I 
beaching powdei, which owes its pro}K*ities to 
a slow evolution of ehloiine, is widclv used as 
a disinfecbint (Uiloioform is a inaish gas deii- I 
vativi' of chlorine 

(/hloiine IS prepared fiy the action of hydro- 
chloi'K' acid iqion manganese dioxide For the 
ditlerent methods of preparing chlorim' on a 
commerci.il scal(‘, the reader is lefeiied to text¬ 
books on chemistry. [r. a. it ] 

Chlorita flavescens (the Yellow Leaf- 
lio[)pei) —This IS a common in.sect found on 
flint trees, kv It is 3 mm long, of a yellowish- 
green eoloiii, with w'lngs folded tiglit over the 
back and narrow in form It can be recognized 
by the ipiaint hopping movements, aceoiupanied 
by use of the wings An allied s])eeies {C viri- 
diil(t) IS usually found with it. Tlu‘y both sm-k 
out the juiees of the leaves on the undei side and 
cause them to beeome inarkeii witli pale areas; 
in the plum the leav-^es often beeome completely 
silvery white. In cm tain seasons they occur in 
enormous numbers and do much damage 'Hie 
females lay white .spindle-s}japi‘d egg.s, wntli long 
strue running from }k>1(‘ to pole, lieneath the 
leaves Tlie young (larvie) are pale-yellow% and 
change to forms with wing-buds (iiymyibs), 
neither nyiiiplis noi larva* hop, both these stages 
also suck the sayi of the leaves. Tliey winter 
in the iniiiiature stages in any shelter. Both 
s]>ecies are subject to the attack of parasitic 
llynienoptcra called IToctoti upids, wliich de¬ 
velop in a dark sac-like process projecting from 
tlic body of the Ja‘af-ho]i]^ei*. These pai-asites 
destroy the reproductive faculties of the insects 

Treatment consists of spraying with dilute 
pa ratlin emulsion to kill the larvie and nyiiqihs. 
The adults can only be destroyed by spraying 


with soft soap and water, which causes them to 
fall to the ground, when they are further sjnayed 
with a strong emulsion of paraffin. They may 
also be collected by jarring them offi the trees 
on to tai red boards. [f. v. t.] 

Chlorita. solani (Potato Frogfly) abounds 
upon the leaves of the potato in August and 
Sejitember, eithei sneaking round to tlie ojipo- 
site side of a stalk when disturbed, or making 
short, skipping flights The eggs (tigs. 1 and 2 , 
natural size and magnified) an* white, ribbed, 
and laid on the under side of the leaves, wheic 
the young ones live by .su(*king the sap with 
then long shai]) beaks These ue green, and 
as they increase in size they cast then* white 



J’otato {Chloiita holam) 


skins and bofonn* pupa* (figs 3 and 4), when 
I they liavt* two long, veiy fine antenna*, two I.irge 
[ dark eyes, also slieatlis for then wings, and six 
legs From thi*se thev jiass into the jierfeet 
state, wlien they are of a lively green colour, 
and attain foui anqiU* wings, wli'ch lie over the 
back wlien at rest (figs 5 and 0), the hind legs 
aie long and sjnny They cause the yellow* 
spotting of the potato leaves so ti’e(|uently seen 
in dry weathei. [•^•<^’•1 

\ f . V T.] 

Chlorite, a name for a group of minerals 
which leseinble daik-green inu*as, but wliieli are 
.softer, and not <*lastic even in thin flakes Tlie 
ehloritc's aie liydious silieates of aluminium, 
magnesium, and non, and some eontain as niiieh 
as 13 per (*ent of wat(*r. The thuiiibnad scratclies 
them ea.sily. The eonnnon aluminous silicates 
of magnesium and non, such as aiigite, lioi n- 
blende, luotite, cStc., alter ultimately into cliloi ite, 
just as the non-aluminous nnneial olivine alters 
into sei peiitine. IJence, as linel^ diflused plates, 
tufts, and fihi-es, chlorites aie Tc*sj)onsil»le for 
most of the gr<*en and grey-green c*olouring in 
old diorite.s, dolentes, and other ‘ greenstones 
as well as in sandstones and altered volcanic 
ashes 

The minerals wliich yield chlorite on decom¬ 
position connnonly contain lime, which goes into 
solution in the soil-waters, and hence the pre¬ 
sence of tliis soft mineral 111 an ign(*oiis rock 
may indicate that tlie mass bt*low is still yield¬ 
ing \*al liable matter as it decays. 

[0 A J c.] 

Chlorops is a genus of insects w hicli reduces 
the value of corn crops to a certain extent by 
depositing eggs in the young wheat, barley, and 
rye These eggs produce maggots, wliii*li either 
eat through the uase of the central stalk, de- 
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stioying the ear, or liy working iif) tin* stiaw 
(sei‘ fi^ 1 ), the eai is i enih'red more or lossalaa- 
tive Theie aie He\(‘ial species wliicli .lie eii- 
^a^ed in these opei-atioiis 

(> /no'ata (tiie Stiiped Wheatd\) lays its 
tiist lirood of e^fi^s in .Inne, ^\llen tlie eais are 
just a])peaiin;«, they aie ])Ia<ed at tin* lower 
pait of the eai, ,it tin* hottoni of tlie sheath, 
they hatf h in .ihout fifteen da\s, w ln*n the in.ig- 
^o)ts ])ierce th(‘ teiidei stiav\ and iiiaki* a naiiow 
channel on the same np tin eai 'The mau^s^ot 
<*han^es to a Inown ))iipaiium towaids the 
middle of tin fiiintu, and tin* fli<‘s liatcli in 
Septeinbci, layim^ then second ]>at<h of e^trs 
upon the lyc* and othc*!' c'oin lecently sown 
The fly is yellow^; .intennie, .mil a ti i.ini^le on 
the crown, black, thoiav with five black stripes, 
abdomen with tlusky bands, and a dot on cac.li 



suit* at the base, ajx-x endow ; lens v el low , an 
tc'iiiti feet bla( k, tin o(lu‘is vellow, with tin 
tw •» tei niinal seirnu'iits dla« k , IciiL^tli, I I lim 

(* (<riu(tpif.s (the (Joiit I I,') Is the sp< < ic s 
which dot's the i^ie.itest mischief in Iximland, 

e.nisin^ the dist'ast lu bailee called the i;oiit, 
fiom the swc'llimj; of the vvliole ])kmt The tie 
(lil^ n.itni.il si/e, d ma!4;nilic-d) is j)ale-e c-lloev , 
.intc'iin.'e black, .incl a black tii.im^h' on tin 
Clown; thoiav with thic'c bioad )>la< k stupes, 
and a sh'iide'i black stiipc* on t'.n h side-, alsc. a 
black dot on the' side- ot the bie.ist .ibtlomc'ii 
])ale'-i^ret'nish-blac k, foi miiiL; loui hkn kish bands 
,ind tw’o dots at the hasc'. wine's tianspaient, 
jioisc'is white*, h'^s oc hic'oiis, bas,il, and two tei- 
minal se't'nu'iits ot foie* fc'c*t black, the c'tht*is, 
w ith the* two apical se*L,mic*nts onie, bi.ick, length, 
n line 

'riiese flit's .ilso tlt'posit thc'ii c'l^i^s between 
the leave's of autumn coin, <^iasM's, \c , in the 
autumn, when tlu' mai^i'ots bet* in the* base' of 
the stem 'khey ma\ destioy the shoot, e»i 
vendi'r the eais unpiotluctivt'- the corn sonu*- 
times altogetliei fading', in most instances, out' 
sidt' only of the C'ar, witli the ^leatei portion of 
tlu' grain, becomes shi ivelled. The maggots 
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(fig 4) are whitish, shining, tapering to thc^ 
lieatl, lilunt and tuberch'd be'hind, tlie elliptical 
j)U]>aria (tig o) arc' of a rusty c-oloiir, and fivt'tl 
in tilt' groove of the stalk (tig 0), or inside of 
tht' closed leavi's, from which the* tlic's c*rawl 
foith with thc'ii iium]ih*d wungs in August, 
and .tie found in st.ic*ks through the* wintei’. At 
tinn*s the* c*ai nc‘\c‘i buists out of the* shc'athing 
Ic*av4*s, but otlic*i c*ais may eh* so, and tlius jiart 
of the giaiii matuies Attacked plants often 
(»nl\ it'ath (> 111 high 

4 ’ln*ic* is ,i paiasitt*, n.imed io’linnis /H(/(T 
(fig 7 , magnific'd .it fiL' H), wdin h ]Minc‘tui<‘s 
the maggots, ,md thc*se .igain fall victims to 
(In* bc'autifnl little Pteronidlus (lig f), 

magnifi<*cl at fig 10 ) Eai 1 \ sowing is onc' of 
the* l»c*st ])i<'\i'nti\c's, and the; ajiplK.ition of a 
stimulating diessing to c'.iii v the eictj) along 
b’ongh glasses in the litMclkind and .iioiind 
ditches aaicl hc*clgc's should be cut down and 
biiinc*d dining wintc*i [j c’ | 

[f V t] 

Choking'. An c>bsti nc-tion anywlic'rc' bc*- 
twc*c‘n the li.uk of the mouth and the stomach 
is nndc*i stood b\ the tc'im ‘c'luiking’ w]ic*n 
.ipplic'cl to anim.ils, and doc*s not include* tlic* 
,ic*(*idt'ntal jiassagc' of sul)stam*c‘s into the* air 
|»ass.iges, as wlien peisons ac*i ident.illy gc*t 
somet lung ‘ the* wiong w,i\ ’ Suili aic*idc*nts 

- do o<c*ui in anim.ils in tlie administiation of 
mc*clitinc*s, and bi one ho-jinc'umonia and c‘VC‘ii 

f.it.il c ons<*cpic‘nec‘s c*n,sue Hc)ises as .i luh* 
comminute* lhc*it jood .md iiis.iliv.itc it iiioic* 
])c*itc*(*tlv tli.m lumin.mls, .md ,iic* tlieiefoie 

■If, ic*ss frecpient subjects of choking TlH*y ait* 
'I also mol (* gc*iiei.ill \ fed ujion latioiis jirejiai ed, 
I .md blit i.nc'lv olh'ied whole loots or a])ples 

i 'J'hc* ( nsfcuii of gn mg w hole hen's eggs, in con¬ 
ditioning Ileuses, h.is h*d to choking, tliioiigh 
tlie bic'.ikmg of till* slic'd, .md IS to Ik* depic'- 
c.ilcd (bc*ed\ hoisc‘s sonic‘tinic's gc't c hokc*d 
])\ (<11 lots, swt'dc*s, apples, and olliii things, 
including li.iv , but it li.is usii.illv lx c'u fcuind 
tll.lt those which li.ivc' bec*li the* s.ibjc'ct of 
c'licfkiiiL's b\ ‘long sintl ’ li.iN t* lK*cn the* vutiiiis 
of s.ii uil.itc*cl gulh*ls, m which the* food .uenmu- 
l.itc*s ihiough faibiic* of tlu dil.itcd jiojlion to 
coiiti.ut upon Its conic nts .md coniinue the 
piocc'xs of dc <rl ut it ion, which com’iu*nces m tlie 
ph.iiMiv .md is ,ni mvolunt.iiv act .is soon as 
the* doi'-um oi ,ii(h of the tcuigut* h.is iieen 
passed b\ the piej),nc*ci nioisel Till' gullet of 
the* hoisc* IS u hit i\el V sm.ilh*! lli.m that of the 
o\, and the* simptcuiis of checking inucli mole 
sev*c*ie ( Jn*,it clisti ess IS evliibited the Iiec k Is 
.iiclic'd, its muscles thiovvii into sp.ism; sabv.i 
cliibblc*s fiom tlu* mouth, the* c ouMteii.mc*(* is 
c'Vpiessivc* of fc'.u, tlu* c‘vc*s .md iiostiils ebs- 
tc*ud(*d, and the .mim.d }i,iws the* giouncl and 
bc'h.iv'es mole* oi less like one* sufh*iing fiom 
colic* 4'hc* tl.mks m.iv Ik* dist(*ndc‘d by let.lined 

g.ises in the stom.u li ,md liowels, and flatus fiom 
behind .u*com]).m\ the condition Tlie fic*<pic*nt 
mc'fleetii.il ,itlc*mpts to swallow, .md the* dc'jiic's- 
sion c»f the chin towaids the chest by sjiasmodic* 
c'lloits, should enable* anyone to diagnose chok¬ 
ing The same sviiiptoms indie.ite tlic* trouble 
111 -attle and sheep, but aie eommonly muc*h 
les.s acute. The beast or the slieep is not so 
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Cholera of Pigs — Chow Chow 

frightened, and its lymphatic temperament dis- seed oil should be passed into the throat, with 
poses it to more or less resignation, which often a view' to soften and lubricate the parts. If 
results in spontaneous relief. Tmutment should the obstacle can be felt from the outside, a very 
be directed to softening the moisel, and in little compression may overcome the hindrance, 
nearly all cases to pressing it downwards; but The probang should only be resorted to wdien 
there are a few' cases of high choking being othm- means have failed, and farm hands should 
relieved by w'lthdiawal from the mouth by in- be warned against the employnient of cait 
strumeiits Itepeated small (piantities of lin- wdiips, which may break otf and cause a fatal 
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termination Tmmediate death from siilfocation the heavier dog, but it is likt‘w ise bigger by 
need not be feaied w’hile ])rof{‘ssi<>nal assistance c<»mparison with that of the otli<‘r His niu/zle, 
is being sought (.’hoking is of less fierpient too, is more tr un< atisl, his (‘ai’s less jiointi'd and 
oceuii’i'iice w'heie I’oot cutters ar(‘ emplo\ed. <'oai‘‘Jer, his e\es d(*e}>cr set in his head and 

[ii b] smalhu, w'liilst Ins skull is plentifully endowed 
Cholera, of Pig^s. S(‘e Swink Fevj<’i; with w-imkh's 'I'lie ('how ('how', too, is built 
Chopin, a Sc(»tch liquid measiiie eontaining iqion f.it heavici lines than the I’onieranian ; 
2 impel lal pints or 1 ipi.irt but the two vaiieties poss(*ss the tightly eiii'led 

Chorea, a nervous atleetion in w'hieh nius- tail, the luxurious coat-that of the C’hinesc 
(ulat tw’itehing is the eliaiar teiistb .s\ niptoni \aiiet\ being r.ither tin* haisher—and a similar 
AVInle iiKue fi'erpieiitly a,fleeting the mustJes (»f \iva<*ity and al<*itnt‘ss of ttunperanient w'hieh 
the neck <ind for’e exti’emity, it not rai-ely causes not infie(pientl\ eau.ses unobstuvant ])er.sons to 
simil.ii rliytliniic contractions of one or both legaid the two \ai leties as being identical with 
hind limbs Localized muscular 
sjMsms w'liith could be called (hoie.i 
are rare in hors(‘s and cattle, but 
in dogs of very fretpieiit occur i(*nce 
as a se(ju(*l t<» distcnqx'i (.’hoiea 
nia\ siipeiM'iK* dui'ing the illn<*ss, 
or rn.i> toll<»w’ ujion an attar k .so 
slight that thcownei has not lecog- 
m/<'d distruiipcr at all. It \ane.s 
iiiuth in degict', some dogs being 
only obseivcd to ‘bob’ then fiont 
jiaits at particular riKtimuits, oi t(» 
tw'iteh during sleep as d dit*aniing; 
whil<' in others sleep is so disturbed 
that the patient w.istes, .irid finally 
bei'onu'S paral^s<<d Although rt 
lias been .i.ssoi lated wuth red soften¬ 
ing ot the spinal coi‘<l, no lesions 
whate\('i could be disco\err'd in 
m.iny r*ases cxaiiiinerl after rh^atli. 

A (oiiise ot ar’seiiir', iron, anrl other 
lenierbr's has in sonit' cases appeared 
br'iiefii lal, but tie.itiiient as a r ule 
oflei's but little prospect of cui<- [il l] earh other Thrue i.s, howcvr*i, one ]toiiit of dis- 

Chorioptes. Sr'c Svmriotks timtion between the (_’how Ohow and the l^lnle- 

Chow Chow. 'i’he a[)peararir.e of the raiii.in whirli render’s rt impossible for e\en the 
C’how t’how', ])opul.iil\ desr-iibed as the erlibh- merest Uro to <onnei t them This is the eolruir 
dog of (’tuna, w.is greeted with some degi’er* r»f r»t the tongue and inside of the lips, which in 
hilaiit\ about tw’eiity years ago, but since that the ease of the former variet}' ai’r* of a deeji 
time the nierits of the brer'tl have brnoriie better piirjih*, in far't almost blark colour, wht'ieas 
appi eeiatr*d, and though his increasrul jiopular ity those of thr* Pomeranian are ot th* orthodox 
IS not ba.setl upon his culin.u‘_) value, the dis- red. Idiedark interloi of the mouth is a cliai- 
tinguislu'd celestial is now a con.s])icuous feature a< ter-istie of most, if not all, ('liinese breed.s, and 
of ail the leading rlog shows thr* piopr*ity br*ing distinr'tl}^ por’tr’ayed in the 

In appeaianre^ the (’how' C’how' soniew'hat case ot the (.’how (’how, leav'es no grounds for 
lesembles a large anrl iathr*r’ crjarse - looking believing that there rs anything of a conimon 
Priiner aniari; not that the br eed is by ari> ancesti’y betw'cen him and the Primeranian. 
mr'ans destitute of grar-e, but on aevount of As regards his utility there is a good deal to 
many of the Pomeranian jioints being broad- be said in favour of the Chow Chow, indepen- 
eried. For instance, the skull of the(?how (’how dently of cour.se of his merits as a comestible, 
lb not only larger, as is but natural, he being which are not regarded favourably in this 
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Christmas Rose- 

country. He is a fine companion, a good and 
reliable house dog, very inte'lligont, and of a 
fairly liardy constitution after he has survived 
the ills of early puppyhood, which often affect 
him greatly. AmongHt his chief virtues may be 
included his absolute devotion to his mastei, 
wliich IS none the less conspicuous because of 
his natural disposition to keep strangers at a 
distance Tliough by nature he may appeal to 
be suspicious and unsociable, the ("how Ohow 
possesses many steiling (pialitics, conspicuous 
amongst which is attachment to his liome He 
IS not, however, a dog tliat cares for jietting, 
and as a lule he is not in the habit of best»)wing 
Ins affections ujion more than one or two mem- 
bei s (»f the houscliold. ITndemoiistrative thougli 
he may be by nature, his disposition is emi¬ 
nently sincere, and though lie may not always 
be gambolling at the side of his master wIkmi 
out foi a ramble, he is pretty <*eitain to be at 
hand when wanted, and ready to take his own 
part if <'jdl(;d upon to do so. Possibly his in¬ 
telligence IS not of the very highest older, tliat 
ih to say so far as his powders of aeipniing accom- 
phshnimits and learning to jierfoim tinks aie 
coiicerned, but the (Jhow (-how is essentiallv a 
dog that is able to take care of himself, and 
as such succeeds in making many fiiends. 

The chief colours met with in the ("how (Jhow 
are red and black, his skull being lather large, 
his muzzle powTrful, and his body short and 
compact, his legs appealing to Ik* shoiter than 
they leally are in conseipience of the ))iofuse- 
iH'ss of hiH coat [\ s] 

Christmas Rose. Sec Heij.kbori’s 
Chrysalis, the term employed to denote 
the quiescent stage in the lif<‘-liistory of tlie 



1, 2. ChrYfisxti*' <*f the Whitv Moth a. Palpi 

or fet'leis, r. siukti, r,t' tjvs, j, x, 

aiit«*nmc II, of tho Oak Motli 

Lepidojitera It is tin* period wlien the cater¬ 
pillar IS lH‘ing eluinged into the luil-terfiy, oi the 
laival foim into the perfect- insect (Imago). In 
tins transitional stage no food 1 *^ t.iken up .is ,i 
geneial lule, and movement is entiiely ahsenl 
The outei eoveiing of tlie chrysalis consists of a 
thickeneil chitmous covering, on the surface of 
which tin* p;irts <»f the fiitiiie insect—limbs, 
wungs, antenme—an* eleaily imo ked. In the 
case of many butterlhes and moths, however, 
tlie elirysahs m.av la* en(*losed in a eoeooii. P.oth 
the external appeaianee and the duration of the 
chrysalid stage v.iry witli the paiticuhii insect 
and wuth the periocl of the year [u, ii. i. ] 
Chrysanthemum, a genus of composite 
hints marked h\ (1) watery juice; (;i) two 
mds of tlowers in the ln*.id — tlie outer ray 
flow’ers, strap-shaped, and the central disk 


- Chrysanthemum 

flowers, tuhiilar; (3) the flat axis (receptacle) 
on which the flowers are seated; and (^‘l) the 
round or angular fruits, vulgarly called seeds. 
The Daisy (Kellis) has also wateiy juice, and 
two kinds of flowTi’s in the liead, hut the axis 
is conical and not flat, and the fiiiits are quite 
compressed and not round. Our two native 
species of Ohrysanthemum aie mere w*ceds, 
namely (1) Chn/minhemum LeurAtuthemum (see 
Ox-eye Daisy), with a white ray, (2) Chri/mn- 
themum nerjHiim^ with a yellow ray (see (Jorn 
Marigold) For ciiltiv^atcd species see next art. 

[a n. m‘a ] 

Chrysanthemum, a genus eomprising 
upw^ards of a hundred species of herbaceous or 
slightly shiuhhy jilants, distributed over the 
four noitlierii continents C. scffetum^ (brii 
Marigold, and C Leitrantfu^muin^ (.)\-eyc J)aisy, 
arc British sjK’cies, tlio latter, in eomiiioii with 
varieties <*f C. carmatinn^ C. frutescens^ Baris 
J)aisy, and some otliers, being extensively culti¬ 
vated 111 gaidens; hut they have become quite 
oversliadowt'd in point of importance hy foinis 
of C. Hinrusi’, winch being first intr«>duced in 
did not hceome leniarkahly popular until 
ueai ly a hundri'd yi'.irs latt*r During the- l.itter 
])art of the 19th c(*i)tury, liovvevei, the cult of 
the ("lir 3 's.intlu*nniiii assumed iiiaiiiiiioth jiro- 
loitions, and to-day no greenhouse phiiit ran 
H* said to excel il in a popularity wdiich is 
almost worlcl-wudc 3’lie ])iodmd-ion of mam- 
motli blooms (J the Japam*sc and Incuivcd 

v. iiictics lias up to tlie jiresent been tlie most 
usual aim, and if tlieii* aie signs of a slight 
slackening of eom}M*tition in this resjieet, the 
incieasing favour of tlie many-flovv(‘?'ed single 
kinds, and tin* advent of a large numbci of fine 
early soits smt.ihle for floweiing in the open 
ground, certainly assuie that in the future* the 
('hryanthemum will be an even inoie univer- 
s;illy esteemed and general hH*ultivat(*d jilant The 
tietails most nn|K*ilant in the ])ot cultivation of 
tlie (’hiysaiilh(*mum au* tliat from the taking 
of the cuttings to the flowering st.igi* the pl.iiits 
must riev(*i receive a (;he(*k, that they sliould he 
giowu in a lull couquist, and that they sle.uld 
leeeive liluu’al additional heeding from S(*ptem- 
hei onwMids VVlu'ii lai ge .speeniien fIow(*i*s arc 

w. inted, the stopping of tlie shoots and dis¬ 

budding ait* iiiatt(*is requiring a knowdedge of 
the ])ecu!iaiit u's of iiidiv idnal v'aiieties to obtain 
the most peifeet results [w w^ ] 

Chrysanthemum, Parasitic Fung^i. 

IvUST -- During the past twelve v ears this lias 
b(‘(*ome destriietiv^e to cultivated (hr^santhe- 
mums in this eountrv. As a Tide, it is liist 
seen on cuttings, oi on the Jow(*i leaves of older 
plants in autumn, and is recognized by the 
elioeolate - blow n pustules, from which iiredo- 
sjKires, and rarely teh'iitospores, of a iiist fungus 
{Purrima) an* shed over the foliage. 

Instead of using fungicides wlien 
the disease is destioying tin* plants, keep the 
rust in check b\ prcv^entivo measures; the fol¬ 
lowing are siiggi'st(‘d hy an expeiieneed growTr. 
After floweiing is over, collect and burn all 
withered and fallen leaves; remove any rusted 
leav'cs observed in spring and summer, and spniy 
the foliage and soil once a month dining sum- 
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iner and winter with potaasiiiin sulphide (h oz. 
to each water). Isolate rusted jilants, j 

and so prevent infection. As newly purchased j 
plants may introduce lust into a healthy collec¬ 
tion, they should he k(‘])t under supei vision for 
some time C'uttinga should only he taken from 
liealthy plants. Some varieties are more resis¬ 
tant to rust, and where jiossihle these .should 
he propagated in jnefeience to less resistant 
ones. 

PowDKRY Mildew {OuUum\ one of the Ery- 
siphcfv (see Fungi), is also common The white 
c(>hweh-like mould i.s gmierally confined to the 
suiface. It may he taken as a liint that ven¬ 
tilation is needed, and if it hcciiines too dbun- 
dant lb may he checked hy fumigation with 
sulphur (see Funoicidivs) 

Leaf-si’OT. — Seveial fungi ha\e h(‘en hlamed 
as th(‘. cause of hrown spots which enlarge into 
discoloured patches, till finally tlie leaves witlier 
completely. If cuttings are kill(*d in this way 
it IS simplest to hum them , in the case of 
oldei ])lants, the jilucking of dying lea\es and 
lh(‘ treatment recomimmded for rust wull check 
tlie disease. fw. o s j 

Chrysopa perla (tlie (loldcn-eie Fly) is 
a very lemarkahle and useful creature wdiuh 



(Joldfii-cje f'’lj {Chryytiixi perla) 


destroys the aphides. The fly is pale-green, 
with long antenii.e , the eyes golden-gieen , ami 
th<‘ four wings are like gau/e, indes<-ent, and 
ornamented wuth green veins It sits with its 
wungs closed (fig 1), and the female attaches her 
white eggs to twigs and leaves hy \ery fine 
stalks (fig. 2). These pioduce feiocious-looking 
larvie, called a])his lions, whicli clothe themselves 
with lichen and dead apliis skins for hcttei con- 
I'calmcnt (fig 3 , fig. 4 is the same niagiiified, hut 
denuded of its artificial covering) They have 
long jaws to catch the aphides on which they 
feed, and spin a white silken cocoon, coveied 
with lichen, to change into juipa* (5, magnified 
at 6); when the insect is riiady to hatch, it is 
liberated hy a lid, which ojiens and allows the 
animal to emerge in a silken skin, wdiich it soon 
shakes off, after whicli the wings expand 

[.I. c.] [f V. T.] 

Chrysops csecuticns ((Heg or (Uegg) — 
Tliis brilliant - eyed biting fiy is one of the 
Tabanidic or (lad Flie.s. It is akso known as 
the Blinding Breeze Fly. The bite of this in¬ 
sect is very jiainful; man, horses, and cattle aie 
attacked by it, especially in very warm bright 
weather. The female is dark-brown, the thorax 
with two cinereous stripes, and clothed with 


taw'iiy hairs; the abdomen wuth a bioad tawny 
orange band at th(‘ ha.se and a row of tawny 
triangular spots ahuig the hack, the wings aro 
I hrow'ii with two large colouih'ss areas; tlu* eyes 
I aie golden-gieen wutli jiurple Iniid hoidei and 
j spots, the male is bku k, the abdomen tawny 
on each side lowaids the base d’lie Ituigth 
vanes a little undei to a little over \ in., the 
, wing I'xpanse fiom o\ci 4 to neaily in It is 
I wudeiy spread o\ er Bi itain Thi ei* allieil spt'c les 
' also (tccui ((' quadratu^ C rvlivta^ and (' t^rpul- 
<‘r<di.s) 

j 'Th(‘ eggs of Clirvsops are deposited in massi'S 
in one flat tim on lushes, etc, n\ei water The 
I laiv.-eaie pale footless giuhs, and live in damp 
, mud, .sand, and vi'get.ihle debus d’lu'v are 
cai nivor(»us, fi*e<ling on eaithwoims, snails, »S^c. 
They oniii singly, and th(‘ii flight is silent. 

[f V ) 

Ohurni— To find the ait of butter- 
making in its 1 udimentaiy state, w(‘should hav'e 
' to go s(^ fai ha( k that no one can now hojic to 
leain anything about its oi igin It is moie than 
' jMoliable that tlu' w.iy to get hutU‘1 fiom milk 
was a( eidentall v discoveied befoie milk w^as sus¬ 
pected to (ontain so solid and tangible a thing 
as butter at all, and tins tijo in the <‘aily infam v 
of humanitv l>y some of the iioinadu peoph^ 
of tlu‘ E<i.st, indk IS still clnii ned in goatskins 
suspmided fiom tice houghs or diagged at a 
httise’s he(*ls as he gently caiiteis along Elsc- 
w’hen* otlier juiniitivi* ways of churning still 
•suivivis hut the goatskin seems to have* htrn, 
and to be still in some Eastm n lands, the almost 
I univeisal (hum wlnui* buttci’ has been madi‘ 
, right along fioin piehistoiic times. Through- 
j out iiiedi.ev'al jienods, even in Western Eurojie, 
1 wliere in model n turn's Imttei making lias made 
I w'<‘ll-defined adv.lines on the road to pt'ifeefion, 
! tin* ait of dan Miig was non-jirogie^ssive for (cn- 
I till les until till' middle of the last one, sinm 
which time moie has been done to imjiiove the 
art than in «ill jih'Vious tunc This gie.it awaki'ii- 
ing, howuiver, is only eollatc'ial wnth the amazing 
pi()gre.ss that lias been aieomplished in all di'- 
partiiicnts of human activity 

Room foi tlie < ultivation of art and skill may 
{ he found hy those wishing to find it, even in 
{ .so appaicntly ('lementary a pioccss as that of 
! cliuiiiing; and e.spi'iially appln able is such a 
.statement t(» tlie eoui.se wliicli cream has need 
to go through in its pieparation foi churning. 
Till' .salient ohjei t of i hur niiig is to liberate from 
milk the butti'i fat wlin li is held in susjiension 
tlierein, and this is lealized by tlu' combined 
manual and mechanical act and jiiocess of churn 
ing. Looking at a flatti'iii'd dro}) of milk under 
the lens of a mn roscope well lit up and jiowcrful 
enough for the purpose, an opaijue fluid is re- 
veali'd as a galaxy in wdiich tiny luminous oi b.s 
aie numerous. These orbs ari' cream globiile.s, 
wdiich apjieai to be enclosed in irn'inbianes of 
infinite tenuity , but whether oi not they aro 
actually .so enveloped is a jioint upon whii'li dif- 
feieiiccs of Opinion exi.st. i‘>e that as it may, 
the violent agitation and concussion to which 
cream is subjected in the proce.ss of churning 
libeiates buttei fiom cr(*am, and enables it to 
float on the surface of buttermilk when at rest, 
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ex;i( tly as cream lias previously floated on skim 
milk in cream raising By merely standing at 
rest, milk allows its cream to rise to the surface, 
as an act of sepaiation , hut agitation—thrash¬ 
ing-concussion IS necessary to induce cream 
to give u]) its hiittiT in the a(t of <hurning 

V.iriruis pri'conceived theories as to the speed 
at which chuining should pioceed li.ive been 
somewhat (IisIuiImmI by the* advent of such liigh- 
specsl elm I ns as Jh adfoi d s ‘ Kishback wliH'h ])ro- 
diie(‘s high-class bult(*i‘ by means of mechanical 
vcloc it v ten times asgic-at as thrit allowisl in tin* 
case of li.incl churns Tlimv* is, however, some 
licc-nee pcimittc'd in the sjussl of ban el chin ns, 
in ic'gaid to the s<*ason of the ^>(*ar, temperature 
of tin* an, i ijxMU'S', of the ci ('am, and so (m , but 
th(' t.ict H'ln.nns that while baric'l (huinsaie at 
tilt'll* lu'st in woik w ht'ii goiiiLT at 4.'> to hti i (‘\olu- 
tions, fish bat f thiiins dt» good seiMce wIh'Ii the 
shafts w'lth pio|t'cting be.iteis ait^ diivc'ii at 100 
to hOO lecolntions 'Phis is owing to the dif 
ftnt'iit eliaiattei ttf tin* agit,.ition em]>lo\(*d in 
the two fhnins i espet ti vel v A sleath, fail l\ 
uniform spet'ti in < hiiining is tolerab)\ <*t*rt.iin 
tt) afloi d t he best i t'siilts, ])i o\ itlt'd f he churn, as 
well as tin* cieam, has bt't'ii p?opt>rl\ ])ri*]»ai('d 
for its woi k, in at t orthint e w ith tin* stall* of the 
w’eathei and the coiidit it»n ttf tin tieamal chuin- 
iiig tinn* 'I’l.uiiing and ]uaitne aie letjuiied 
to make anyone expeit- in all the ])oints tliat 
ha\e I lien weight and influeiue in tin* daiiw 

|.l !• J 

Chums. -'Pin* thnins that h.ive bt*eii de¬ 
signed most of tin m <‘n)o\ing t»nl\ ,i shoit 
(.iit'fi must bt einlless st» fai as \a 
ijetv goes l*i<t)»ab]\ tin* eailit'st was 
a simplt* itowl, oi a gonid, oi a eocoa- 
iiiit shell, in wliitli fit am was stiiietl 
about wilh.istnk Nomatlit tiibt'sin 
Bastt'cn lantk ,iit* said still to use (he 
j)Mmiti\e thuiiis of piehisttdic .iges 
(jioatskmst oiilainingt leam.ind ronghiv 
sw ling •!bout .in* said ti* be not \ i t ol»- 
solet t* in t In* lO.ist 'Pin* gi .nlat nms ti om 
goatskins to buttei < \tiat tt»is wtmld 
pit*\nle a tpiite hew ildei ing \aiH‘l\ of 
tht'se useful .ijtpliaines, whnh, to a 
gieat extent, hail .i biief da\ and tht*n 
vanislit'tl fioni the stem* 'Pin* bani*l 
churn is an old one, jifiliaps as «>ltl as 
tile plungt'-dash I Imi 11, and it still le- 
t.iins ,i gieatei holtl IhanaiiN othei on 
tile t.incN t>t d.iiM maids 'Pin* pliinm 
dasli tlmin, indeetl, i-- nioiibund, anti 
mils! in time be t lassed anntiig^t the 
A anishetl t'tjiiipmcnt''t>( tlaiiies t ntier 
\.ii loiis atiajitatioiis, t»f wlinli tht't*nd- 
oM'i -end foim is the ]>nin ipal, the 
baiTi'l (hum ha*' imt onl\ sin\i\ed .ill 
I et ent ehanges m d.iit \ etpujiinent, but 
is mole fiiml\ est.iblished now than 
e\t*i before 'riu* b.ii i el-sh.i])t*d bodx 
lias long bt't'ii at know letlged .is the 
ultrit 111 tin* l.ii gei eliui'iis foi 
liantl power, nor is it tlisc.iideil in 
eliiiins foi pow(*i bt*\t)iul th.it of an .11 m 01 <i 
]).iir of aims 'J'lu* element of Aarn‘t\ is intio- 
diict'd in })ar,illel, straight-side churns, with the 
same diaiiietei fnmi one end to the other, 01 


wuth a taper towards the top, but still straight- 
sided. We may look in vain on this shape of 



Fik 1 I’.ratlftuiTs‘nmiiliMirnr riiuiTi 

ehurn body foi .iny ment of eonst'tjuence saxe 
that of vaiit'tN l’’or oidinan baiiel dminsof 
lyjncall^ timed sides, tlie axis of rotatnm lies 


V - liiatlfoid s ‘ Cttlnnial Dniyihiagin ’ Churn 

fiom end to end, and in these churns fixed 
‘beaters’ aie altaeliecl to the inner rotundity, 
then function being to enforce maximum agita¬ 
tion in the cream as the churn I'evolves This 
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IS tlie original type of barrel churn, ao far aa we 
know, greatly improved in bearings, and also in 
(onstruction, within recent times 

The same churn in ftiim is also constructed 



I’lK M Ihadfoid s ‘ Kishhack' (’hum 

as an ‘ end-<^^ <‘i-end’ <.linrn, its line of axis being 
fi'om side to sid(‘ tliiough tin* gieatest dnnmdei, 
to wliidi file axle liosses aie .itt.iclied 'I’Ik* lid 
ot this (hum hums one of its t\\o ends, and it 
is not un])o]mlai in some ])laces, though it does 
not contain aiiN lieaters, tlie lecpiired agitation 
being obtained bv the lepeatisl tumbling of 
(learn from one end to the othei, and almost 
imm<‘diatcly ba( k again Oidinaiih, this txjie 
of chilln aiisw(Us f.iiilv well vitli iipcncd cr<‘ani, 
but It IS almost usei(*ss with ( re.im im lined to 
be ‘slce])>’, whuh is not uncommoiilv tlieiase 
'^riieic IS also an eiid-ovci-end churn xslmh con¬ 
tains most (^fiectiNc licaters, th(*se, liv the x\a>, 
ar(‘ leadily lemovable for (leaning Tins is 
known throughout the daily xMuld as the ‘ l)ia- 
]>liragm’ (hum, iineiitcd b\ tlie late l\lr Thad- 
ford of l\fanchcst<‘i, whose son now holds the 
jiatent and mak«‘s tlie (hum Tins diajihiagm 
air.ingmiieiit of be.iteis is, to say tin- l(-asl, tMju.il 
in its on ( r(>am to an\ otln-i foi m of bc.iteis 

so tai designed Jt possesses tlie gieat advan¬ 
tage of l)(‘ing instantly detailiable and ipiieklx 
taken out of tlie chum. Tin- st\le of tin* dia- 
jihiagm IS s(‘en in fig. 1, where lid and dia- 
ilnagni too are placed wdicie tln-y can dry after 
leing w-asln-d Aintthci form of diaphragm ! 
churn is si^en in fig. and named the ‘Colonial 
Diaphragm’, to distinguish it commei’cially from 
its mate. This, as will be perceived, has an 
octagon barrel, and a wude lid opening to admit 
the diaphragm, but its line of axis is fiom end 
to end of the barrel. The facility afforded for 
quickly and thoroughly cleaning the insides of 


these different diaphragm churns is self-evident 
Detachment of the diaphragm leaves the in- 
terii^r of the churn without obstruction to clean¬ 
ing and in.spection, and this is a manifest advan¬ 
tage Tlie first one jiossesses all advan¬ 
tages claimed for the beateih-ss end- 
over-end churn, and in addition there 
is the iiriKpie diaphragm arrangement, 
wdiich may be used at will or h-ft unusi-d 
as the choice ma\ be Tin- choice will 
seldom be in kee])ing tin-iba))hiagni idle 
These churns with diaphiagm aiiange- 
ni(*nt aie also madt; in Luge si/(-s for use 
in big (-stabbshim-nts 

High-s])eed chums for (piRk churning 
]ia\e been intHHlu(_cd in sev(‘i.il varietii\s, 
some of w'liich ha\c fallen behind in the 
raci* foi su})r('mac\, and a))paiently ha\i* 
left the com St- to the lest Foi churn¬ 
ing small (juantifi(-s of (leani daily to 
sup]>ly a family with buttei fioni hoiiie- 
pioductal milk, tlii-st- (juiek-acting chin ns 
ait- most of all t-onvenieiil lhadfoid's 
‘Fishback’ churn w.is om- of the very 
(‘<11 best of this t\})e of thum, as it is 
ii<»w ]n*ihaps tin* best known of them 
all 

j\ new' variety, called (Jarbutt’s ‘Two- 
niimite churn, is nioie ic<'(-nt in evolu¬ 
tion, but has alieady won a good name 
for itst-lf This thum, like ihadfoid’s 
‘Colonial Di.i])hragm’, is octagonal in 
.shape, and its line of axis is fi-om (-ml 
to t-nd and horizontal Tin- beateis in 
this churn aie of ]K-tuliai form, whnh, 
a])art fiom expkination, must be i(*gaided as 
ad\(-ntitious, <iiid at/ tin- sann- turn- eflectual, 
inasmuch as tin- thuining is toiiijileti-d in it-- 
markably short time This, howevei, is owing 


Fip: 4 —rJarlmtt’s * Two-niuiute ’ CJuiin 

ill no small measurii to the gr(-at sjx-ed of 400 
revolutions per minute which tin- Ix-aters attain 
—a velocity wliich can hardly fail, at all events, 
and esjM-cially in hot weath(3i, to be detrimental 
to the gram of the butter. 




218 


Cicely — Cinchona 


Tl)c ‘ Morning’ churn i*? another product of 
tlic inventive genius of tlie late Mi Thomas 
Bradford. It was brought out to meet the needs 


of jiersons vho k(‘ep a cow (U* (uo and w.uit to 
enjoy tlieii own buttiT It is a t<*y in .i w,i\, 
hut a thoioughly pi.ictical toy, and deiadedly 



useful and ])opulan The ‘Cotswing’ churn is 
designed lor use in small dames, and h.is won 
its wav into pojuil.ir fa\our. [j. r. s ] 

Cicely. See Savekt (’iceev. 

Cicer (Giam). See Ghu’k Pe\. 

Cichorium, the genu.', of eomjiosite plants 
to wdiieh Chieory and Endive belong See Cni- 
couY and Em>i\k 

Cicuta, tlu‘ botanical name of th(‘ plant 
commonly knowui as (,\)w-baiie. See Gow-hane. 


Cider. See Supplement (page 248). 

Cimex lectularius (the Bed Bug)—The 
Bed Bug belongs to the piercing-mouthed order 
of insects called Heniiptera. It lives in 
cracks and lissuros of human habitations, 
under eai p(‘t.s, furniture, &e , and attacks 
)ei-sons and evtui animals at night Jt is 
>iownish-red, (jiiite wungless, and vanes 
fioiii to \ of an inch long. The female 
lays tift^ whitish egg.s three or foui times 
a year, laid in crevices in floors, (!Ce The 
bug takes om* meal of blood between each 
two moults and before egg laying The 
egg stage lasts seven to ten da>s From 
the hatching of the young to maturity 
the time vanes from seven to <‘leven 
weeks The young an* at first jiale- 
yellow'ish-w'hite, and gradually giow' into 
the adult, hv(‘moults take ])lae(‘. Tliey 
probably carry diseases [i* v tJ 

Cinchona., a genus of trees belong¬ 
ing to the Older Biibiaceie, natives of the 
Andean regions of Bolivia, Bern, and 
EtMi.idoT, and met with between the 
all it u«l(‘s of ,3000 and .bOOO ft—now ex¬ 
tensively culti\at(*d in India, (V*\Ion, 
.lava, tlamaica, S<*uth Ameiica, iSlI They 
aie of Intelest because of yielding the 
‘ Peruvian li.iik ’ or* ‘di'suit’s liaik ' fiom 
which the alkaloid ‘Quinine’ is piej)<ired 
Th(‘ following aie the more im])oitant 
species (1) P.ile Ginchona, oi Gi'ow'ii 
l>.iik {Cnichonct o//e///oZ/.s), indigenous 
to Peru and Ecu.idoi , (2) ^'ellow or Calisaya 
Hark (('' ('ahs<ty<t\ a native of the forests of 
Bolivia and South I’ei u —the most extensively 
(ultivMtinl of all the sjiecu's, more especially the 
v.irictv Led<fen<tu(t, and (.3) Jbsl (hnehona Ikirk 
{(' surni uhnt )—formeily an abundant tree in 
E( uador, but n<>w' almost confined to the western 
slop(‘s <»1 (’himboi.i/o. 

None of the medicin.d .s]r(s les will stand frost, 
though th(‘y all KsjuiH* a (ool climate in which 
thtuc IS no great lange in t(un]»eraluie bt‘tw(‘en 
suminci'and wintci or d,iy and night, (from 19" 
to (Ur F) Th(‘ b’ed Balk, th(^ least pojuikiT of 
the cultivated .spis U‘.s, is the hardiest, glow's to 
a f.iiily large si/,e, and can I'liiliire a considerable 
iang(‘of teiiijieiatuie (fioin 40’ to 80® F’ ) They 
ma\ be iMised fioinseedoi gi’own fiorn cuttings 
or layers Seedlings aie the better foi being 
piicktsl out oiut' or twici* and replanted, but 
when 9 to 10 in high should be jilaced in their 
fund positions 4 to (f ft ajiart, ,icc(uding to 
.species anil loe.ilitv 'i'he led balk, .since it be¬ 
comes a considerabU* tn-e, would need greater 
space than the crown b.irk, which is only a 
medium-si/c*d tree, oi than tin* yellow bai-k, 
V huh is only a small tree oi busli Wide jilant- 
ing would thus obv lou.sly be an erioi% more esjie- 
ci.illy for the last two forms The fii’st eiop is 
(►btained by (limning out the plantation, wlieii 
pel haps 2~) per emit may be I'enioved, and the 
thinning continued dining the fifth and sixth 
year's of gr-ow'th, when pi'ihaps not more than 
li.df the oi'igmal plants w’ould thus ultimately 
I'cmain The bai'K is liche.st in alkaloid when 
fi’o 11 four to .seven ^year's old, after wdnch date 
it gradually deteriorates, .so that the practice 
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now followed is to completely uproot the plan- 
tatitui every ten to twelve years. The roots are 
fyirefully leinoved and waslied, since if anything 
the hark fiom these is more valuable than from 
the stems, and very much more so than from 
the branehes. The bark is stripped, care beiiif^ 
taken to carry away none of the wood below. 
l»iit in addition to tlie modern system f>f felling, 
upiooting, and renewing, in some jilantations 
tin' trees have their branehes lojiped off or tliey j 
are pei iodic.ally coppiced, the bark being taken 
fiom the portions removed, and the plants then 
helped to pioduei' a further and contiiunnis sup¬ 
ply. Formerly a system of bai king and mossing 
iving stems prevailed; that is to say, laye?*s of 
the balk were stiipped off the tri'es, and the 
wounds thus inflicted were covered over with 
moss till the bark was renewed By whiehe\er 
process obtained, the bark is diied, then packed 
and despatched to the factory whore theipiinim* ' 
is manufactured There ai’i* thus known in trade 
‘Koot-baik’, ‘Quill-bark’ (from thin bianehes), 
‘Shavings’, and lastly ‘Flat Balk’ (tliat fiom 
tin' stem and larger brandies,) [u w.] 

Cineraria., a genus of (Jomposit.e, seveial 
species of which are grown in gaidens, tlie most 
jiopiilar being (\ rrtteuta fiom the Canaiy 
Islands This is the [larent of the gieenhouse 
cinerarias, herbaceous annuals with larg(‘, loi- 
date, lobed leaves and erect, ciovvded racemes of 
handsome flowers lemarkalile foi their bright 
coloiir.s. Theie an^ two well-mai ked I’aces, the 
large-flowi'i(ill and the star-floweied {steHnta) 
Tiiese come faiily true fiom .seeds, and are not 
diflicult to cioss feitili/e The .seeds arc sown ! 
in May oi tiuin* in a gieenhouse oi frame, and J 
when the seedlings aie l.irgt^ (*nough to handh' ) 


with each other and with vessels (arteries and 
veins) entering and leaving the heart, but in 
the adult there is no communication between 
the right and left sides of the heart exee})t 
indire< tly through the capillaries of the body. 
The veins and arteries generally I’esi'iiible each 
other in structure, but there are one or two 
points of dilleience worth noting. The foimer 
arc le.ss mu.sculai, of greatei dianu'tei, and 
jxwse.ss valves for ])reventing the backward flow 
of the blood Veins »‘onvev blood to the lu*art, 
while the aiteiies carry blood fr<un the heart to 
the body K\(e])t in the case of the pulmonary 
circulation, wheie the revi'ise takes place, veins 
carry impure blood (venous blood), and arteries 
carry pure (artenal) blood With the exception 
of till' sjileen and one or two other organ.s, in all 
paits of the bodv the (‘onnection of tlie minute 
aiteiies with the corresponding v'eins is efleeted 
by nuyins ot a netwairk of vi'rv minute thin- 
w'alled vessels known as eapillaiu's 
I The eoiii.si* of the eiieiilation is as follows, 
j The impure lilooil entms thi' h(*art from the 
j veins at the light auru'h' Fiom hen* it jiasses 
I to th(‘ light ventiiele, whence it is diiven by 
j the pulmonaiy aitei v t(> the lungs, in the (a])il- 
1 lanes of whii h it is .leiated and bei'omes aitenal 
I blood Thiough tiu' ]>iilmon.ii v veins tlu' now 
pnnfled, i e. owgenaied, blood pa.s.ses to the 
left aiiiKle. Fiom hen* it enteis the Ji'ft ven- 
tiK’le, whenei' it is eonvevi'd by the aoit.i to 
th(‘ arteiu'.s, distiibuted thionghout the body 
by the.se, and passing thiough tlie eapillari(*s 
leadies the vi'ins Ji\ tlu' veins it ])a.s.se.s to the 
light auiuh* of tin* heart, thus completing the 
eyel(‘ Theie aie m.inv proofs that the lilood 
eireiilate.s, derivable fiom the structure of tlu‘ 


they aie ])iieked into pans of light soil and kept 
in a cool frame. Fiom thesi' they are ])lanted 
singly in 4-in. pots, and again latei into 0-in. or 
8 - 111 . [lots. They should b(‘ kept in a cool fianie 
and shaded fi'oni bngliL sunshine The flowers 
aie develo[ied fiom Januaiy onw'ards. The 
largest li.ive flowers wdiicli measure fully 3 ni 
across, but the [ilaiits are sipiat and le.ss decora¬ 
tive than tho.se of the stellate scitioii, which ait‘ 
a yaid or so high and loose in habit [w. W'.J 

Cinnabar Moth.. See Euciiklia 
Cinquefoil. See Potenti in. v. 
Circulation of the Blood.— The blood 
of veitebiate animals is coiiUiined witiiin a 
closed system of ve.s.sels eonsisting of the heait, 
aitei’K'.s, eapdiaiies, and v^eiii.s, A.s.sociated with 
thes(* are the lyiiijihatic vessels, which return to 
tlie blood the plasma or lymph wdneh, by w^ay 
of the ea[)illaries, leaves the vascular sy.stem for 
the ])urposc of eoiiveyiiig nourishment to the 
tissues With tlieso, however, we are not eon- 
ceriied in our eoiisideration of the eireulatioii of 
the blood. In order to understand the im*ehan- 
isni and course of the circulation, w'e require to 
be familiar with tlic leading features of the 
structures by iiieAiis of which it is carried out, 
and these we .shall now briefly describe. 

The heart of a higher animal, such as one of 
the domestie animals, is a museiilai organ eon- 
taiiiing four cavities or chamheis, known as the 
nglit and left auricles and ventricles The 
auricle and ventricle of each side communicate 


heai't and v«‘s.s(‘ls, ami by ('X])(‘iimciit. Tlie sim- 
])lest and mo.st satisfaetoiy is that of directly 
obM'iving it, as may bi* done in the .small vessi'ls 
of a fiog’s toot, or in those of a developing 
clink, lish, or otliei .immal Tlie cliief cau.se of 
circulation is (lillen'iici* of jirf'ssuie in diflcrent 
paits (»f the system, jiioduccd by the contiac- 
tion <d‘ the heart, .ind also by tin ela.sticity of 
the artenal w”ills. ’I'liis latter factor come.s into 
[)Iay iM'tw'cen the heaitbc.its The aiiaiige- 
ment and charact(*r of the valv^i's >f the heart 
ami veins determine the direction of flow'. Tlie 
]nir})o.se of the ciieulation is that of oxygenat¬ 
ing the blood, tlie cai lying of THitiiiiient to the 
tissues, and tin* I’emov'al of W'aste [.i u ] 

Cirsium (Flume Thistles) — This is a generic 
name often applied to tliose tliistles who.se fiiiit 
is ciow'iied with hairs which are branched and 
featheilike. The erei'jnng thistli' is called some¬ 
times Cardmis^ arvrRuis and sometimes Cirsimn 
(frrensr. In the same way, Carduua pa/uulns 
may lie <‘alled Cirmim paluatrey and Cardans 
/an<'rofatu,% Cirsium Umcenlatum. Si'e CJautuius. 

[a. n m‘a ] 

Cistern, a tank or re.sei-voir for containing 
injnids. Mo.st freijuently the cistern is a recep¬ 
tacle foi holding pure watei ; in this ease it 
may be built of brick or of wood lined inter¬ 
nally by slieet metal. 

Cistus, a genus com prising thirty s])eci(‘s 
(tf erect .shrubs or sub-shrubs, natives of the 
Mediterranean region. Their flowers are large 
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and showy, appearing in June oi July, l)ut they 
do not last well fistuses are onlv an entire 
sufcess in this country when planted in dry, 
warm situations, and even so they are liable to j 
be killed outright by jirolonged severe fiost ! 
'I'hey are best suited by a saiidv soil, and b} ' 
full exjiosur’e to tin* sun C. lathin/fm/s, i ft , ] 
(iiiiii Oistus, r launfolnis, (> to 8 ft, whit^ I 
llowers, the haidiest kind, and C pitrpyreuf,, \ 
3 to 4 ft, r(‘ddish-pur])l(‘ flowers, are repre- ' 
senl.itive sjieeies Tluue are nuiueious vaiietal 
forms, and some hybiid kinds Easil\ piopa- 
gated bv seeds oi cuttings |\\ ’v\ J 

Citric Acid) an oiganic acid wle^se theiiii- 
c.il conij)ositi(ui IS 1 (‘pi(‘sented b\ the foiinula 
It o(curs in tin* fr(‘(‘ state in fruits 
siK h as h'lnons, orang(‘s, (“ranbeiiles, «S:c Citric 
a( 1(1 Tna> b(‘ pi(‘pai(‘(l b\ allowing hunoii juice 
to ]),iitiall;v l(‘iinent, and th(‘n boiling with 
chalk and lime From tin* calcium citrate so 
foi med, (Mtne acid may be extracted by tlieaddi- 
ti<»ii ot sulpliuric acid Citric .icid is jiussent 
in the oell sap of all jilaiits, and the solvent 
action of ])lant roots has lu'cn attiibuted to tin* 
presence of this a( id in the loot haii>. A l-]>ei- 
teiit solution of this a(.id is used in (h'teimin- 
iiil; th(‘ available jdiosphates in the soil, and the 
ihosphoiic acid in b.isic slag S(‘e also Soil, in 
Ir.LVTioN TO Plants [it ji l] 

Citrus.- Tin* Oiange, Tjime, licnion, Citioii, 
and th(‘ Pomelo aie all deined from this genus, 
and are members of the Putaceie The\ aie 
small tie(‘s or buslies, < ultnated in .ill tiopical 
and siibti o])i( .il countiies 'rin oiange .seems 
likely to h.ive oiiginated in ('liina, the lime in 
J mil.i, the tit I on in FeiM.i <ind Media, the l(‘mon 
I’l Ai.ibia, .ind tlu* jioinelo in tlie Malav Aichi- 
jiel.igo The tition w.is (on\ey(‘d to Fulope ,is 
an .iitule of commeic(‘ long botoie the .ittempt 
was theie m.uh' to glow it, ,ind was suppo.sed 
to be the fiuit of the s( eiited ^ cr/ywood, iieme 
the n.ime ‘(itioii’ lii due (ouim* it seiuus to 
h.i\e be(‘n laised fiom seeds j)io( tiled fiom tli(‘ 
impoited fi lilts, the h'liioii n(“\t followed, and 
last of all the or.inge, while the pomelo, tlnuigh 
tlillused to India, ('e\loij, the West Indu's, »S.( , 
h.is not be( n succcsstull\ giown in Kuiope 
Once intiodiKcd, the (ilion, h'mon, and oiange 
weie i.ipidlv ('Xlemh'd, ,ind iiumeKUis spe(ial 
r.ie(*s cNoh’ed Foi s(\ei.il (entuiies i<airo])e 
thus obtaiiK'd its supplies fiom the w.iini tmii- 
jxM.ite liacts of Us dwn sdiilhein aieas, and 
fidiii the islands of the Mcditei i .ine.m and 
Atl.inlic, .id|.i(ent to Afiu.i Fait the (pnckei 
ti.insit of steam in modem t lines pci mitt(Ml sup- 

] )li(‘s to be (liawn fiom .i gieatei di.st.ime, .iml 
lent t‘ th(‘ M ('st Indies Ix'tame one (*t the chief 
.souic(‘s foi Fill ope and Amenta !a.ibilit\ to 
fiost m;i_\ beafliimed as tin* om (oiidititui tint 
cht't ks extendt'd ])rodiKtion, hence the gieat(‘i 
suet ('ss of tilt' West indit's as (ompaicd with 
Floi itla Jn Jndi.i the or.inges and limes pei- 
h.ips descMe to lank as the foicmost of fruits, 
being .second only tt* tin* jilantaiiis (ban.iiia.s) 
The cition and lemon at tun then giv.itest ])t*i- 
ft'ction in Spain, Poitugal, the ('anaiies, and 
till* A/ores Sicilx sujijilies, in fact, the larg(‘st 
(piantity l^emon peel (the candied iiiid), also 
the (‘ssenee of lemon, expressed from the mid. 


and citric acid, prepared from the pulp, are 
the chief products of these species. In tlie 
We.st Indies (especially Montserrat, Dominica, 
and Jamaica) the production of lime juice lias 
become an exceedingly important indirstry Of 
oranges there may be said to be two chief kinds, 
bittei’ and sw’eet. The former, known as the 
Seville Orange, is laigely eiiijiloyed in the manu- 
faetiire of marm.ilade, tht^ latter is eaten as 
a fruit. Of the .special kinds of the lattei, 
mention may be made of the blood orange of 
Malta, of the mandaiin orange of China, (_)f the 
loose-j.ieket oiaiiges of India, of the miieli- 
])ri/ed oi.inges of St Michael, and lastly of the 
mimeixuiK sjx'eial races of Spain and JAirtugal 

[“"'] 

[ Cives. See CiiiVKs 

Cladius padi (the J’lnm-leaf Saw'fly), a 
bl.iek s.iwfly with tw'o dull white sjiots on the 
thoiax, white legs with bla(k maikings and 
black taisi; xvings slightly smoky with jiah* 
costa, x(‘iy variabli* Tliiec broods ai’e .said 
to o((Ui, 111 M.iv, June, and Sejitembei The 
eggs aie l.iid below' the lea\e.s, and hatdi in five 
to eight d.iNs, the Nouiig lai va‘ f(‘(‘d on the 
undei epideimis, e.iting then xvay out at the 
suiface, at lust tlicN ai(‘ gr(‘yish-green wulh a 
leddisli tiiig(‘, \ai Mng to gr(‘y, sides jiale green 
to whit(‘, last two s(‘gni(*nts jiale, when oldei 
th(‘y b(‘(om(* gre(‘n oi greyisli-giecu, wuth almost 
white sides and ajiu.il .segments; hi*ad ]ule- 
orange-biow'ii, with or.inge and bl.iek murks 
Larval life lasts threi' wei'ks, and tlu'y then f.tll 
to the giouml and jiuii.itt* in a jiaiehment-like 
cocoon, fi(.)m wIikIi the second brood ajipe.ii’s in 
nine to twelxe (la\s Th(‘ second brooii oeeiiis 
in mid June, and fiom these a thud blood may 
oeeiii in Septemlxu and Oetobei. Like other 
.sawflit‘s, they jiass the wiiitei in the laival 
stag(‘ in a (oeooii ni tlu' soil Besides jiluius 
.ind (h(‘rries, U also fei'ds on the lea\(‘s of jie.u, 
Tos(‘, hawthorn, bramble, .uid luoiiiitain .isli 
The damage is done enlii(‘l\ tn leavi's, wJncli 
at hist h.i\(‘ tlic low'ei epidei mis and niesoplixll 
c.itcij III small aie.is, .iiul latei hoh's e.iteii light 
till (High t hem 

Tivalmvut euiisists of spraying with lu’lh'bore 
w.isli (>i aiseii.U(‘ of l(*a(l Tf(‘llcbore w.ish is 
made .is follows Fiesh powdcKsl white hcll(‘- 
boie, lil lb , w.it(‘i, 10 gal (Foi aisenate of 
Ic.id, .sc(' s])cii.il aiti(l(‘) The l.iM.e, (*sp(*( i.illy 
I when ioll(‘d uji, ma\ i(*,idily be j.uied oil on to 
t.iiled s.K s l\emo\.il of suiface soil iii w'lntei 
is ad\is.ible in isol.Ucd (..is(‘s oi .itt.iek 
' [j V T.| 

Cla.rkia.y .i giunis of haidv annu.ils of doluMte 
li.ibil, nati\(*s of w'est(‘i‘ii JSortli Aiiu'nca, and 
allied to oui native Willow-heibs {K}nlol)mm) 

; iSuiiKMous \aricties h.i\e oiiginatt‘(l from C 
' and C /Hi/'c/fc/Zn, tlios(‘ of tlie Jattei 

j being the most geiieiall_\ giow'ii Th(‘y eoni- 
})iis(‘ tall and dw.iil, single and doulile foi’iiis, 
in a vai u‘ty of coloiiis Sow'iiigs may be made 
in sjinng and in autuniii, and the jilants should 
stand J) 111 to] ft a})art [w' -vv.] 

Clary, a Soutli Eurojw'an plant {Saida 
Schnra) eultn.ited for its leaves, wdiieh aie 
used in soujis, but not ludd in giuieral esteem. 
An annual sowing should be made on a warm 
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waslifd away No rc'lationshi]) has \et boon 
established between the nat-tiie of tli(‘ a^eiit 
and the amount of llo('( illation it wull ])i(Kluee. 
Hall and Moiison (Joninal of X^riie Scuum e, 
vol 11 ,1!M)7, |) '2 14) found tliat tlu‘ dilb'i ent ai ids 
and salts slmwed s^H‘.it \.inations in then floeeu- 
latin*^ ]Jowei, hut that these \aiiations did not 
d<‘])eiid <ui tlu‘ (U‘^ie(‘ to wliuli ioni/„ition had 
— .1 condition of things deti iniental to the sheep j taken pla<-(‘. Ae(‘tu acid and the .uetate^, for 
at lanibino time (Hatting .ilso ]>iev(‘nts the j exam])le, had niu< li the s,iiik“ \ aim* .is suljihut le 
form.ition of wool lulls in tin* l.imbs’ stomachs 1 ,ieid and tin* sulphates, and chlorinating the 

fii II. L I I ;ieetie .icid had lilth* el1e( t on thc‘ M'sult The 
Clay. —The woid ‘clay’ is used in at bust ' (‘HcM-t dc'pcmds on the \alem‘\ ot tin- met.il ; 

three different sense,s (1) to denote a clay sod , aluminiuni suljihati* is twice* as ]»otent as c.il- 

(•J) to denote all the partieh*s below a certain | <ium nitiatcs i Idoiide, oi Im ai bon.ite, and ten 

si/c* in the soil, (3) to denote a speuaal sub- . oi twcuily time's as potent as ])ot..issiuni or 

shinee to winch the* clay soil owes its ])<ie‘uli.ii sodium salts, but no mathematieal re*lationship 
projieities In the present article the wand is ' exists It thusajipeais that Whe-tham’s tlieoiy 
lestrie-ted to the latter meaning j th.it lloe'ciilat loii is an t‘le*eti leal phenomenon is 

In Older to obtain clay, the soil is washed i unsound. Alkalis ((.iiistie soda, caustic jiotash, 
with dilute hydiochle^ric acad and then ground ^ and .iminoni.i, and their eaibonates) have the 
up with dilute annnonia; the tuibid Inpnd is j leveise elled and delloei iilate clay so that it 
loured off and allowed to stand for twenty-four j lemains sus])ende*d in water foi long jn'i iods; 
lours in columns 8,5 cm. high (this operation is , tlie* othei jnopeitie's also a])})e*ar to be in¬ 
conveniently performed in beakers), when it is ^ tensified 

again de‘e*anted from the lesidue. The liejuid I Itaw Clay lias the* powt'i of reaeting cheini- 
now contains the clay in suspension, wdiile tlie ! eally with s.ilts If shaken up with a solution 
sediment, aftei several re])etitions of the pro- ] of an ammonium s,dt an ins'iliible* aninionium 
cess, e'ontains none, and no longer show's the ; eoni]»euind is loi nu'd, and an e(^ul^alent (pi.intity 
clay projierties On adding a solution of c‘al- j of base* fioni the* (l,i_\ goc's into solution It 

e Him nitiate or common salt, the el.iv s(*])aiatt*s j was toimeily supposed th.it .k id vs,is se*t- fre-e 

out in flocks, thc'se* are filteie*d oil .iiiel waislu'd , duiing the pioec'ss, but this is now known to 
fi(‘(‘ from most of the salt The substam thus i be* ineoi ree t (Hall .imf Ciminghain,'J’lans ('Ik'Iii 
ofilaine'd, wdiieli we iiia^ call b’.aw ('lay (aftei ; Soe, ^<^l x< i, )> (>77), and the a,e*tion is 

the (nlerman Jioliton\ hut whuh is some‘time*s 1 a simple exehange* of b.is(*s Simil.irly an in- 
e*alle*el ei.iy (se*e me'.ining (:^) .iIkinc*), is < om- ''solubh* potassium (ompound is foimc'd whe'ii a 
posed ot paiti(h*s h.iving a diame*tei smalh'r ]»ot.issiurn salt is sh.ike'ii with K.iw ('l.i\ 'I’ln* 
than 002 mm, i e than m (see Son,, i]u,ntie*.il < ons(*(jue‘ne <* of tlu'se* f.ii'ts is th.it 

.Mkciianical Analysis oi), is light in (<*loui | .soluble pohissium and amiiionium salts .ipplii'd 

e'\e‘ept when mueh fe-iiie oxide* is piesi'ut, and ' .is nianiiic* do not w'ash out of the* sod, hut lemt 

diie*s to haid, sliming fl.ik<*s. Its piope‘rtie*.s, I to foi in insolulih* sidistam (*s ('oni]>h*\ njganie 

howevei, aic* only s(*(*n when a e*e‘it.iin amount | snbstane*e“s aie* also abs(»ibe*d b\ ( l.iy , this pio- 

of vv.itei IS pieseiit, ]»<ii tieularl}^ if it is w(*ll j perly (<une\s into pl.ix in tin* pm iln at nai e»i 

lublu'd W'ltli the wate*!*, it then becomes \e*iy sew.ige* by l.iml liltiation, the st.lining of e I.iy 

sticky, and absolutely inipe*i\ious to an ni l»v aniline dye*s, and othei ]»ln*nomen.i 

wat(*r. It is also liighly plastic, and can be* ; In elie*mi(<d t omjiosition, Ihiw ('l.iy is vi'ry 
inunlded into slia[)<;s wdiie*li lemain ]>e‘im.ment e*oniph‘\ 1 joiiglindge* Ims an.dysc'd .i s,ini])h' 
on diying aaiel baking; tlie* ])lastieity is, bow . is<»late*d lioni ;i Mississi|»pi sod, .inel JJ.ill li.is 
<*v<‘i, mtbiemct*d by the* presenee of other bodies ! aii;il\se*d .some* fieun b’otliainste*el "idle lesnlts 
It slirinks veiy iniiedi em drying, and abse>rbs 
]ie*at, when meiistiiie is .ielde*el the pioe*e*s.s is 
leversesl, and tlieie is eeinsiderable sw'e*lling and 
evolution e)f lie*at It uncleigoe*s seune change* 
wdie'ii heate*el be'yond a eel tain ])e)int, and ]>(U- 
maiieiitly loses its spe-eial piope*itH*s Addition 
e>t .leids, salt.s, oi bine alsei cause's most ot tli(*se 
pio]»ertie.s to di.sa[)pe*ai, but only temporal ily , 
the* siibstanee e't*ase*s to be ]ila.stie, it becomes 
jieimeable to an and water, and it settles 
ejuK kly wdien sliakeii witli water, it is now .said 
to be tloeculatod The pioeess can be wate*ht*d 
if a small cpiantity of any of tlif*se floee*nlating 
substane'cs is addcicL to the turbid liepiid ob¬ 
tained by shaking Raw (Uay with water, the 
minute particles unite to form larger one*s 
whiefi settle, leaving the liquid cleai*. There 
IS, however, no permanent change; ‘de^floedila¬ 
tion’ takes place, and the oiiginal piopeities 
return as .soon as the flocculating agent is 


(using uiiignit(.*(l iii.it('ll.il) 


Soluble* sjIk.i 

10 

IVriic oxide (F<‘^()i) 
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00 
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IS 
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0(> 
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Silica (SiOa) 

45*0 

Feme fuide (F(*aO,) 
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Alumina (AbO.!) 

30 0 


border in spring, thinning the seedlings to 1 ft 
ajiart. As they die* after ripening sec'ds, the 
h‘a\cs must be gatheieel and storeel foi wunter 
use*,. [u. w J 

Cla.ttin£, tlie proee.ss of removing wool 
from the udde*rs and tails of pre^gnant <‘we.s. 
Kc*<*])ing the hind qiiartei's (‘le*an juex cuts the 
cohe'sion of tufts ol dirty wool lound the Miha 
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These proportions do not coriespond with any 
Him pie formula there is in Loth cases too miicii 
silica foi kaolinite 

In the jireccding paragra])hs we have been 
dealing with tlie whole ol the material having 
less diameter than 002 mm , and have called it 
Itaw (May in ordei to avoid < ommitting our¬ 
selves to any view as to its n.ituie Theie has 
been a good deal «>1 discussion as to whethei 
it IS all trill* cla^ or not Sihloesing ((!om])tes 
ItemliiH, 1870 ) consideied that only a small 
]>ait of iL IS tiue chiy, he isolated this pait by 
treating with a sm.ill »jii.intity of ammonia, dif¬ 
fusing Ill a considerable volume of distilled vvatei, 
and liMVing foi some montlis till all deposit 
c(*ased. The material still remaining suspended 
in the liquid showed no visible p.ii tides iindci 
till* microsco|»e, it w,is ])iei i])itated by adding 
an acid, and dried to a tiauslucent, liornlike 
mass IJc c.illed it ‘Oolloidal (May ami siqqiosed 
it t() be the ti lie clay W.iiington in Mngl.iiid, 
and Jlilgaid in Amei ica, adojited this view , the 
lattei consideied colloidal clay to be identical 
witli kaolinite (Soils, 2> f>b) Williams, on the 
othci hand (Foisell Agi lMiy’H,M)l \mii, j) 22.")), 
Hup[)osed that the wliole of the Kaw (May is 
clay, and this view has been developed by 
Whitney (U S. Weather ilurcau, bull No 4, 
IHbJ) Particles of 001 mm diametei, what- 
evei their clieiiiK'al natuic, aie supposeil to bi* 
in continual Piownian movement, and there- 
foie to remain suspended in watei, to sliow 
adhesiveness, ]ilasticity, .ind othei clay piopei- 
ties in viitue of certain physical foices coming 
into ])lay when thi'se small dimensions aie 
readied MMii* e\])erimental evidi'iu e, however, 
IS against this view c//. the loss of the clay 
])ro})crtics W'lien the pai tides liavc been heated 
above a certain tenqieiatui e, and the fact tiiat 
no om* lias obtained (juaitz in a sufficiently line 
state to be plastic Howc\cr, some, at any late, 
of the clav piopeities are confeiied on line 
jMtwdeis when a little alkali, iv soda oi ])otash, 
IS piesi'iit, and the wntci’s \iew^ is that tlie 
small (juantity of alkali set fiee by hxliolysis 
wlien clay is moistened is diiectly effectne in 
confeiiing adliesivcness, the powei of lemaimng 
suspended in WMter, «^c It can be shown tliat 
anv tieatment known to inciease these pro¬ 
pel ties would also increase the amount of alkali 
})i(‘sent, whilst any tieatment impairing the 
day ])ropeities also decieases tlie amount of 
alkali dn the whole, it is most ])iob,iblc that 
till* fine mateiial the liaw’^ flay —is a mixtuie 
of (1) zeolites, i c silicates readily entering into 
chemical leactions and jiossessing the power of 
exchanging liases with certain salt?., (2) finely 
divided kaolinite or substances deriM-d there¬ 
from, (3) otlicr finely di\ided silicates, ])crlia])s 
.ilso silica; (4) mateiial other than silicates— 
feme oxide, alumina, Ac ; also some oi’ganic 
matter The icaction with ammonium and j)o- 
tassium salts may be due to the zeolites, the 
special phy sical propel ties, plasticity, adhesive¬ 
ness, Ac., may be dm* to (2), oi to 0), (2), and 
(3), or all four groups of constituents acting 
under the influence of the trace of alkali set 
free by liydi’olysis of some of the silicates. And 
since these physical properties chaiacterize day, 


it is clear that the name ‘clay’ should be given 
only to the substance to which they are due. 
It is just the impossibility in our present state 
of knowledge oi deciding between the rival 
hvpotheses and saying exactly what this sub¬ 
stance is, which accounts for the ambiguity of 
the word ‘day’; each writer uses it to denote 
the material wdiich, in his opinion, possesses the 
above sjiecial physical properties. 

The general eflect of day on the soil is simply 
to impar t its special pi’operties to a gr*eater or 
Jess extent It irnjiedes the movement of W'ater 
in the soil, so that if its amount is not too 
great, the rainwater largely remains in the sur¬ 
face layers within reach of the plant I’oots in¬ 
stead of r*uiining through to the subsoil, hence 
day makes a soil retentive of w^atei’. But when 
larger amounts are present the passage of water 
is interfered with too much, so that the soil 
becomes water - logged in wet weather and 
parched during ])i‘olonged di'ought, even though 
tlie j)ei*manent water level is near the surface. 
Similarly’^ the movement of air is impeded, so 
that roots in a day soil get a very limited air 
suj)ply. The tcmpeiatuie of tlie soil also tends 
to be loweicd. MMie adhesive properties of clay 
lausc the soil particles to lurid together into 
thosi* aggregates on which ‘tilth’ depends ; pro¬ 
bably no factor is so inqxu'tant in detei mining 
tilth as the amount and condition (wdiether 
flocculated or* not) of day in the soil A sand- 
heap gi\es a good idc.i of what soil w'ould be 
like without clay When, however, too much 
IS present, the soil b(*comes moi*e adhesive than 
is dc.siiable; it sticks to the tillage imjilements, 
retarding their movements, and is said to be 
‘heavy’; it also tends to foi’in large clods (piite 
unfavour*able to vegetation. MMiis effect is ])ar- 
ticulaily obseiVed in w(*t weather, the soil be¬ 
comes sticky or ‘poached’, and must not be 
worked, oi the tilth is injured for a long time, 
cultivation of these soils is therefore rather* a 
delic.ite matter. In all these ways a certain 
])ioportion of clay is highly advantagi*ouH in 
the soil, but too much is detrimental. Another 
diect of a large amount of clay is to make the 
soil shrink v'(*ry much on dryurig, so that large 
cracks aj)])eai in the lields in summertime. 
(May soils always (‘ontain a fairly liigh amount 
of .sifluble matter, especially salts of sodium, po¬ 
tassium, cah'ium, and magnesiuin, but whether 
these are to be assigned to the day or* not de¬ 
pends rather on the definition of clay^ adopted. 
As p*»inted out .ibove, clay ‘fixes’ and retain.^ 
the ammonia and potash siqiplied as manure. 

The })er*ccntage of Raw’ (May in different ty^pes 
of soil is somewhat as fi»llow\s.— 

A'ery lii^ht sands 1 to 3 (May soils If) to 2.5 

Sa’id^ Hoils .3 ft) 8 Stiff clay soils 25 and over. 

LoaiiiH 8 to 15. 

It IS also ni*cessaiy to take into considei'ation 
the amounts of other constituents, es])ccially 
the finer grades of silt , of any substance like 
organic rn.itter or calcium cai*bonate wdiich tends 
to floccul.itc the day, and of bodies like ferric 
oxide, which modify its adhesive pi’opcrties. 
The amount of colloidal day in soils was esti¬ 
mated by Sdilocsirig at about 1 per cent. 
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Tbc fundamental ])rinciple involved in deal¬ 
ing with soils containing too iniich clay is to 
flocculate and kce]> flocculated the })«ii tides, so 
that they lose to some extent then sjiecial 
T)i‘o])erties Lime is the most ellective agent 
foi this purpose, it has very little action when 
(piite pure, Imt is rajudly converted in tlie soil 
int(> calcium Incarhonate, which is veiy potiuit. 
Fiost also has a tloccul.iting a< tion, peiha])s lie- 
cause it facihtati's diying of the cl.iy On the 
othei hand, the particU‘s aie lapidly dedoccu- 
lated, and the texture of the sod theiefore in- 
juied, if any attenijit is made tti wtuk it when 
wet, alkaline manures, liki* Inpiid niannie, and 
also manuies leaving an alkaline i-esidin^ in tlie 
soil, like nitrate of soda, have the s.inio ellect, 
all these ait‘ to be .avoided. The scheme of treat¬ 
ment must therefore include diainage to diy 
the soil, and liming to flocdilate the (lay, both 
these diminish the adhesiveness, cS:t , of the <‘lay. 
Ifut as th(" flocculation is only teinjxirary, the 
inipiovement only continues so long .as any lime 
lasts or the drains are in good older. ConsUint 
watchfulne.ss is tlierefoie necessary, and any 
jiiocess t(‘nding to deflocculate the clav work¬ 
ing wdien wet, or addition of a substance whuh 
is alkaline, <■// liquid manuie, or giv(\s i ise to an 
alkali, c (/ nitrate of soda—is to be avoided 

(k .P It I 

Clay and Clay Soils.- The t<‘rm S-lay’ is 
u.s(‘d in s(‘V(‘ial senses, as exjil.uned in preiaaling 
.article, which should be consulted along with 
tins Piom a |)hysical point of view theie is 
a g(‘n(*i.il agreement as to what may be c.ilhal 
(lay, since its ])lastic properties appeal alike to 
farmeisand oidinary pedestiiaiis The miner¬ 
alogist, liow'ever, regaids day as a ma.ssive, if 
often inifiuie, kaolin (s(*e art Kaolin) Every 
clav, on the other liand, when carefully exa- 
miiH'd, IS found to contain .some ipiart/ sand, 
and (piartz itself, wlicn ground down to a .stat(‘ 
of extiemely line division, jirovides a ]>lastic 
mateiial Jlence we dejiend for our- dehnition 
of a (lay on the amount of line material ])ie.sent, 
i r material less than 01 of a millimeti’c, or 
diameter, and tins is the 
factor that piimaiily aflects the agriculturist 
The natui'al iiroce.sses of sifting, how'evei, in 
running w.ater on tlie earth tend to carry tiny 
flakes of kaolin and mlc^lceous rninei-als to a 
fartluu di.staiice fioiii the shoi’es of laktvs and 
seas than is the ca.se with oidinary .sand, and 
lienee we find that an appieciable ])i<iportion 
of what we call ‘days’, esjiecially among the 
refractory ‘fireclays’, consi.st of .some 47 p(“r 
cent of .silica, 30 iier cent of alumina, and 14 jiei 
((‘lit of combined water, and i(‘pi(*.sent, in fact, 
the composition of kaolin. As a I’uh*, how’ever, 
ther(‘ IS too much .silica, wdiile tin* iron oxides 
jiresent are pi’obably in pai’t combined with 
silica and alumina in the form of inic.as, clilo- 
I'ltes, and other hydrous silic.ates, wdiich les.sen 
the amount of true >kaolin in the clay. Un- 
decoinpo.sed felspars may also be present. 

The extreme! jilasticity of clays seems to de¬ 
pend on the pi’esence of colloid iiiiittcT, wdiich 
forms perhaps not more than 1 jier cent of tlie 
whole This material remains indefinitely sus¬ 
pended in distilled water, whence it may be 


precipitated by an acid as a jellydike ina.ss 
Thoroughly dry samphvs of clay fall to pHX'es 
w'heii immersed in water, though pie.s.sing wdth 
the fingei.s, oi‘ any form of ‘ jmcldling’, soon 
brings the tiny particles togetlnu’ again to form 
very jilastic lunqis. (days shrink givatly on 
drying, .sometimes as niU(.h as 18 jier cent, owing 
to the drawing together’ (T the loo.sely .iggi’c- 
gated jiar’ticles by the surface ti*!!.^!*)!! (^f the 
le.sidual watei films as the main body of water 
evaporates away. C'l’acks tlius o])(‘n in a ina.ss 
of (‘lay, and (‘inible it to ])art with its water 
(‘(intents by evapoiation fai sooner than would 
other w ise be the (.ise The.se clacks also lu’ovude 
di'aiii.ige ])as.sag(*.s thiongh the upper’ layeiis. 

The dar k colour of .“ome clay.s is due to or¬ 
ganic matter A bluish tint is oft(‘n given by 
finely difl'u.sed .sulphide of non Tin.-, o\i(li/(‘.s 
near the .sinfaoe, colouiing the clay and the .soil 
a characterisfu’ brown 

Jt IS usual foi’wiiters on agiiciilture to clas¬ 
sify .soils according to tlie r(‘lalive piojiortions 
of the two ingiedients, ‘.sand’ and ‘ clay’, of 
which most .sods mainly (oiisist They (li‘line 
a clay .sod a.s om* containing from 70 to JK") ])er 
(‘ent of the latter ingr’(‘di('nt , but difl(‘i(‘nt 
writers give difleient figui’cs Siidi a definition 
IS obviously uii.satisfactory, uiihvss it is exactly 
stated what niateii.il is to be i(‘g<ar(l(‘d as cl.iy. 
Th(‘ limit 01 mrn diametei, m(‘ntion(‘d abovi', 
sei’vcs a useful end by enabling us to di.stinguish 
between the sandy and the cl.iyey elements of 
.1 sod J’artich’s of the ‘fine eai’th ’ bt'low 
01 111111. di.imeter may be (‘on.sideied as clay. 
This limit IS not an ai’bitraiy on(‘, for ceitain 
veiy W(‘ll inarki’d clay«‘y ch.ar’fnders begin to 
m.iiiifest tlKun.selves in particles of about this 
.si/e On such a b.i.sis a pipe (lay may contain 
as much as OO jier cent of cl.iy, and an ordinai’y 
(lay .sod may (‘()nt.iin from about 50 per cent of 
that rnat(‘iial Piar’tical agr icultui isls de.sci ibe 
a (lay sod as one that is stifl’ to woik, that 
holds water on its .surface, that, wdien cultivated 
in the wet condition, is sticky, polislu‘s aft(ir 
the plough, and dries into a hai’d brack-like 
ni.i.ss 

A .soil may be called by ginilogi.sts a loam, 
owing to the jire.sence of gritty ])ai’ti(‘le.s, al¬ 
though f.aimer.s, looking at it fi’om a cultui’al 
fioint of view, may still i(*gard it a.s a clay, 
(‘lay sods are either directly deiaved fi’om clay 
rocks, or are produced by the reaia’angernent of 
drafted materials, or of rock detritus, thi’ough 
the agency of running waiter, or even of winds 
(dlay .soils are .stdf, and diflicult to cultivate; 
they ai’e cold, and often wet, owing to their 
extremely high ('.apacity for’ holding water, and 
Ix'cause, fi’orn their impervious nature, they r’e- 
taiTi rainwater for a considerable time on their 
surface. A.s a rul(‘, the.se .sods ai’e Ix'st ad.ipted 
to pasture, but, wdi(‘n cultivat(‘d, tht^y favour 
the growth of a few farm ci’ops, notably wheat, 
beans, and cabbages. (8ec following arts ) 

[g. a. .1 c J [t n ] 

Clay Burninfi^ consists in the burning of 
the .staple of a clay .soil, and is not to be con- 
fu.sed with the bui’iiing of w^eeds, or* of jiaiings 
from the surface, with a view to cleaning land. 
It is also largely used in roadmaking, and espe- 
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cially for hiMiip: a foundation for railways In 
sut h (ase.s the ))iiint clay resembles linck rnb- 
bish and answer^ a similai* puipose, ami does 
not ielaps(‘ into a ]»lastic <‘ondition, but makes 
a linn and dry bottom. Clay buinmo m an 
a^iH'ultural sense is less sevcui*, as the ]u‘at is 
r<‘u;nlated so as to scoieh the I'lav and to ])rodme 
a ‘black’ i.ithei than a biii^ht-ied piodn(t,and 
a nnmldeiiiii^ mass lathet than a elmkinij; load 
metal. In all treatises on clay binning loraj^ii- 
ciiltnral jnirposi's tin* readei is warnecl au^ainst 
a eh(‘i ry-ie(l or white heat, and is lecomnuMided 
to so ri'i^ulate the liies as to ])ieseMe a h*\v led 
lieat in tlie centre of the hea]), and to foster its 
dissemination throiii(h tlie clamj) by ^ladiial 
additions of raw clay, and the t*xcliision of air, 
e\c(*]it to a moderate degri'c It is therefore 
evidmit that there is a gieat ditference between 
binning clay tor potteiy, bricks, oi draining 
tiles, and burning it as a means of mitigating 
the ,idhesiv(‘ ^irojiertics of stitf soils Miieli 
skill IS required in regulating the lieat and 
causing it to spread eipially through a m<iss of 
100 or 200 cu. yd in a clamp. The opeiatioii 
IS carried out in summei when the day is tliy, 
and th<‘ burner accomplishes his objei t by add¬ 
ing liesh ac(‘umiila,tioiis of i lods and fim* soil, 
so as to stille-buin the mass and, at tin* same 
time, kee]) up the heat to the requiied inten¬ 
sity. At tlie commeaicement, a lire must be 
kindled with waste wood or slack coal, and upon 
this tin* d.iv is }uled until a danqi is the lesult 
is not in ilsi'lt combustible, luit it contains, 
in aii:iK ultiiial sods, a, considei.ible amount of 
oigaiiK <ind (omluistibh* m<it.tei wliidi assists 
tn keep Up tlie lieat Kiesh addition of (oal 
ma\ be iiu’essaM as tlie he,ip extends liom tin* 
(cntie, but the lieat. is ne\ei .illowed to bie.ik 
thiough the outside, whidi leinains ntinpara- 
tufly (ool It Is in trit t ‘ still(‘-])ui rune:.in 
ex|)iessKUi gi‘ne)all\ umhistdud by faimeis 
In (»i del to si“( me sie cess, the In'a] i is pi oti ded 
b\ th.itdied huidles, wluii neiessai\, on the 
windw.ml side, and tiesh < la\ is .idded wlui- 
e\<*l the hiMt shows a tendem \ to biiist nut 
d'he best desi i qitioiis of tii* pi<»(ess aie t<* be 
fniiiid 111 the e.illy \nlmnes nt the lh>\al Ai^ii- 
( lilt Ilia 1 Sne let \'s ,Inui iial, and the ex.imples am 
taken lioni Mssex, W'tm estei sliii«*, and nlhei 
hea\\ (lay kind (ounties Cl.iy buinine: is one 
of thns(‘ eiitei pi is(‘s \\hi( h was mole extensixelv 
piaitised when whe.it was double its ])iesent 
|)i K (', and when good coin imps weie wnith 
£'12 .ind rid ])ei .icre It is pmb.ibly but 
little used now, and is imnnsistent with laying 
down cl.iv sods t<» peimaiient pastnie, oi’ with 
the jiK'seiit low Junes nt i ni n Tin* n.inuxs nt 
,I d Me* 111 nf Tijitiee Hall, Ess* \, d lland.d 
ot Ch.idbuM, Wnr* esteishiie, l''i.unis I’ym oi 
('axt<»n, (\imbi idgeshii e. Ell Tnivdle nf the 
Knnthings, Kss(‘\, bailitl to T \V lhamston, 
Ks(j , wen* all assnci.ited with d.iv luiining 
In sonit* cast*s laig** chinijis .m* used, and in 
otheis smaller iu'ajis, and the duiatioii of tin* 
uocess Is in pioportioii to the si/amf the clamps 
Miilij) i’use\, the able first editor of tlie It A S. 
tJouiiial, lemarks ‘ It is best etfected by making 
heaps of not less tlian dO to 100 loads m eacli, 
and these will take twai to thiee months to 


bum’ Mr E Pym wrote as follows. ‘Tlie 
woik of burning is b(*gnn in May and continued 
through the summei, iii lieajis eoiitaining from 
50 to 100 yaids e.ich, at an expeusi; of di/. to 7c/. 
})ei y’ardk The (piantity used varies from 10 to 
50 yards per acre, and the improvemc'ut lasts 
from four to eight years All the autlioiities 
agiee as to tin* im|)ortaiiee ol slow oi ‘stitle’ 
binning, a, modeiate heat, ami a mouldering 
‘ lilaek ’ iiroduct. 

The beiH'ht aeei iinig from tlie a])[>Iieatiou of 
luiint elay is xery consuleiable Mi Pym juit 
it as high as an iiicn'asi* of 10 bus of wht*at jier 
aeie. The etlect of burning is to mitigate tlie re¬ 
tentive charactei of the sod bv introducing into 
it a mass of mateiial depiived of adhesne jiio- 
peities through the action of lieat. Tin* amount 
of soluble j)ot.isli, and probaldy ot oth(‘r mineral 
salts, IS als(» nicieased, luit it must lie allowed 
th.it tlie piocess involves some loss of intiogeii. 

The loss of nitrogen is sjieedily recoiqied hy 
ln;aviei loot cro]>s, as might lie easily shown. 
For e\am]>Ie, in oidinaiy w'eed huiniiig, or 
paring and iuirnnig foi cleaning purjioses, the 
loss of intiog(*u must be eonsideialile; but a 
good loot (i(>]-> is ensined, and this wull be 
found to have stoied uji as mueli nitrogen in its 
leaxes and loots as weie dissipated fiom the 
buiimig xveeds Tin* m(*iits of elay buiiiing lest 
iqion cxjici leiu'e, but .lie also cajialile of seientitic 
exjilaiialion It is oin* of a (*lass of im])i ovemeiits 
in will* li tin* iuhei(*iit feitility of tlu* sod is 
dcV(‘l*>ped without the assistanci* of e.xtiaiieous 
mat(‘nals, ami in this resjieet it resemliles tlie 
ad ion of dr.iinage, subsoding, and good culti\a' 
Imii It ajiju'ais to la* p(‘culi.iily adapteil foi 
(Cl tain (list nets and g(**»logi( ,il lormations, siu h 
,is tin* ])lasti( (lays of Essex, tin* gault of Cam- 
bi idgeshii e, the lias of AVoi((‘stt^rsliiie, oi tin* 
gK'.it beds knoxvM »is the Loiulou, Kiiiimeiidg**, 
.iiid Oxford ( 'l.iys It is lathei to Ik* t kissed 
.is a diii.ible th.iii a ])(*rmam*ut imjuovem(*ul 
on account of the slow^ lelajise of tin* luiiiit ( kiy 
into Its jikistie loi in Pottei y and bi k k ij(*\ei 
lost* tli(*ii buttle (haiaetei, and so fai as biiniL 
(lay is eoiieeiiK'd this would also be tim* if tin* 
lie.it weie <_.uii(*d to a (lieiiy-U'd ]ut(li Tlie 
*»bjed, howe\ei, ,i|)|)(‘.iis to In* mitig.ition rathei 
than (oiiij)l('ti' alt('iatioii of the t(‘xture, and 
heiKi* tin* li.ihility of lelajjse and the necessity 

of lejK-tltKUl [j Wi I 

Clay-coloured Weevil. tSeeOriomnN- 

ciius rK'iri’s 

Claying^ is .ikm to m.uling, and is (aiiu*(l 
out. ujxui .s,iii(lv ami |>eat\ soils with xerx gr(‘at 
.ulx.iut.ige Ill Soutli Jjim oliisliii(‘tin* fertility 
of the land .iiouiid lloston is kii g(*lx’ due to lieaxw 
di(*ssiugs of el.iN (lug fi oiii below tin* dejiosits of 
bki( k jK*at, ami sju (xid o\ (*i the surface Ti enches 
aieojieiied .it eight X'.ird iiiteixMls, ami the clay, 
xvhieli Is the foumlatioii of tlie jieat, is sjjreail 
on eitliei side, after x\lii(.h the ti(*m]ics aie 
closixl Oil the blowing sands of East Ess(*x, 
111 mid-Yorkshii (*, and in \ai ions othei districts 
(as tor exaiiqile at Dirleton, N P> ) elay has been 
found lienetieial in gixung consistency to sliifting 
sands in whu'h the pai-ticles are (ariied ovei tlie 
surface by xvind, to the destruction of young and 
teiidei’ seedlings. About 40 cu. yd. of clay con- 
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stitut(;s a sutllcient dresKin^% wliicli may l>e ap¬ 
plied upon «*lover land before bn^akin^ it up, or 
uj)on stubble 'I’lie dressin«^ may be lepeated if 
tlie ellect apjieais to wairant furtliei ex^xuidi- 
tun* 

The (‘fleet of elayiii^^ is both nu'c hanieal and 
mauuri.il (eh(‘mi(.al) Wilh U’^.iid to the fiisl, 
it IS seaieely ue(<‘ss,n y to (Milai^e‘ u|>on it, but 
it IS iiotcwoithy that a t (iiiiji.iiatn el v small 
amount of (lay )»iodue(*s miK h inoie (*fh‘( f upon 
a s.indv soil than would a, diessuiLC of sand in 
mitii^atiiii; t.lu' tenacity of a (la\ soil 'I’liis 
siinplv means that a sin.ill pm( ent.i^^i* of ( l,i\ 
aits,IS,I lenient, whih .i l.iii^ia ipiantitN of s.ind 
IS swallowed up bv .i ( l,i\ soil, without ]),il])abl(“ 
(‘fleet 'I'lie m.iiiiii lal a(l\ant.ii^(‘ is du(‘ to th(‘ 
taii^e .inioiint of potash espe<iall\, but also of 
phosplioi K .Kid ,ind lime, eojitaini'd in n.ituial 
el,i\s and m.ii Is 'riicK* aie .ilso int(‘i iiKMii.iti* 
efieits, wlmli ma\ be i ailed plivsu o-i heiim .il, 
sill h .IS the ahsoibent- powei', of i l.iy tow'aids 
w.itei, .inimoni.i, ,111(1 feilili/in^ m.ittei in ^‘n- 
('lal , in .ill of whieh jiiojieities s,indv soils .iie 
eonsj)i( iioiislV detn lent, [j Wi | 

Cla.ystone, an old n.ime foi it^neous nuks 
with a dull .iiid eaifh\ ufiound, wlmh is loiii- 
posed of ( 1,1 \ <‘\ m,itei lal \\ hen dist iin t (i \ st,ils 
.i))p(‘ai (‘d, s(‘t. m this oiuid, the roi k was st \ led 
('l,i\ston(‘ poi ph^ I \ d M,i((ullo(h (('kissifii a- 
tion of bocks, 18 :il, p]) ‘UKl and .')t>f>) (oi ie( tl\ 

( lassed cl.nstoiK* with ,i nuinbei of ionip,i(t 
locks, mostly of \ oil,anil oiit^in 'Phe <l.i\<\ 
n.ilim‘ of th(‘ i^iound is now' knowai to be (lu(‘ 
to (le( omposition, and tin* (oniinon pinkish tint 
ai ises fioni oxidation of fernii^inons niineials 
'rh(‘ (l,i>s(oncs of old wnleis ate thus .dtcicd 
andesiti's ,ind b.is.ilts, ociasionall\ [iciluips m‘I^- 
111^ on th(‘ ti.ichytic sei U's d'lie d,iik N.iiieties 
of M,i( i ulloch’s ‘indurated i kiystoiie ’ aie com- 
pai t b.is,ilts jVlost of th(‘se loi ks, as tlieii name 
implies, yield clayey soils, whiih ar(‘ distimtly 
leu through th(‘ oxidation of the non (om- 
})ounds 'f’h(‘ ‘ ])oi ph\rit(‘' m,lsses of the Odiil 
Hills and the L,imnieimiiiis, .iiul many ai(‘as in 
the sonthein uplands of Scotkmd, contain tvpi- 
c.il ikivstones, the soils on wliicli, but foi then 
fi(‘(pieut excessne elev.itioii, would be as fertile 
as those on basaltie plat(‘aus Th(‘se old la\as 
ai(‘ sometim(‘s m.iiked by i u h glassy aieas 

[u‘ A. .7 1 

Cleanin£^ (laud) is universally understood 
to mean the eiadieation of w'e(‘ds. ‘(’li*air in 
this smise is used in eonti.idistiiu tion to a foul 
oi ‘dntv^ I ondition, geneially due to coiuh, 
tliistles, docks, and other ])ei(*nmal intrudeis. 
The cleaning of land is a semms expense, as it 
not only involves eradication, but also maintain¬ 
ing ,i eh‘au eouditiou. Taght kinds aie more 
subject to foulness tliau (lay soils, mi account 
of tile ease with wlm h eoiieli ramifies through 
tluMii OoLieh IS, in fact, the arch-enemy of the 
arable farmer. It revels in a loose or liglit 
eomiitioii of soil, -and thus is sliowii by its 
gencial absence in peimaiieiit pastures. 811111- 
larl^, if once eradicated from clay soils, it does 
not ajipear again so rapidly as in light soils 
The cleaning of land from couch is best efieeted 
by the use of cultivators, whetlier actuated by 
steam or hoises. Tap-rooted weeds, such as 
VoL III 
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thistles, are more successfully dealt with by 
deep ])louglniig. Surface wt'eds of an annual 
(lination a!(‘ not as a rule e()nsid(‘re(i to be 
ni( onsistent w itli (l(;;in fainnng, (‘X((‘pt m siidi 
eases as (liarhxk, and other f)(‘rsistent pl.int 
]H*sts fsiii h W'ci'ds .IS ii‘(lw(‘e(l ()>oi>p\), eliuk- 
weed, V(‘roni(.i, finnil-ory, ikc , aie always li.iMe 
to appe.ii w hei evei i i ops ,11 e thin oil the gi t mild, 
.ind aie best i hei ked l>\ siimlhci mg eiojis and 
guod I lilt iVrit loll 111 dealing w il h sin f.iee w i‘eils, 
h.ind ,nid hoi.M* homiig .iie tlK‘ best me,ins of 
d(‘sli iii't ion , but in tlM‘(.ises of foulness due to 
deep-i o<*ted pel i‘nni.il w eeds, f.ilhcw ing (w h» th(‘i 
b.u ( 4»i (‘I opp) d) .ith>i(U ni(M anipl(‘ op|MU tunit y 
foi « le.ining pio<ess(>s |.t Wi | 

Cleansing^. 'I’lie expulsion of the f<i‘tal 
ni( inbi,in«‘s 01 pkuent.i, .ift(‘i the ]>nth of 
XKiiiig, is (((iiinmiiK known .is < h'.insing, and 
is (h-sciibed iind*'! \ 1 I Mimii ni, tki fii 1. | 

Clearing; of Plantations. Sie I’l^ys- 

i<e\s, ( ‘i,L\i:iN(, (O' 

Cleavers also know'll .is 

(loosegi.iss and by othi'i ]>opular names, is ,111 



1, Flower, Pistil, II, Section of fiuit, 4, Ed^e of leaf, 
niagnitied 


annual weed belonging to th(‘ iiat. ord. Kubi- 
aeeie. The .stem is weak and deficient 111 skele¬ 
ton, vet it can attain the cK'ct position by using 
the hook prickles with which it is plentifully 
provided, as or gans for clinging to any plants in 
its neighbourhood. The leaves are narrow and 
arranged in whorls, usually eight pei‘ whorl. 
The small white flower, when lijie, becomes 
converted into a two-lobed fruit, also provided 
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Cleft Grafting- 

with hooks, which enable the weed to utilize 
passing animals as its fruit distiilmtors. Even¬ 
tually, the fruit deta(*h(‘s fiom the animal and 
readies the ground, often at ^ely eiuisideiahle 
distance from the parent plant. Cleavers is a 
weed of light land, and is a frequent )>est in 
(‘orn cro])s To externiiiiate it, seeding should 
be prevenUid; ])ure corn, flee from cleavers seed, i 
sliould be sown, and s])e(“ial care sliould be taken 
that no cleavers seed g<'ts into the dung 

[a n m‘a ] 

Cleft Grafting. See (Ikaftino. • 

a name for seveial S])ecies of 
the blood-sucking Dijiteia whnh, by means of 
their piercing moiithjueie, abstract blood fiom 
animals and <‘ause great .inin>\ance to hoises 
and cattle in snininer. One of tin* best kin»wn 
is the IJa‘ 7 nato}iOt(t n/ronu/rs, a gi e\ ish-t oloui cd 
hy larger than a house tly, whuh not only 
anno\s catth* in liot weatln*!' but often intbcts 
a s(‘v<*re bite upon a ])ei son’s tace oi hands 
bt‘for(‘ he is a wan* of what has happened Other 
sjiecies of (-leg are i^hn/wp.s ca'cutn‘n.<i and Ta- 
banus horiuus See (’uR^so^s and 'I'mivnis 

i(i II I.] 

. Cleina.tiS| a large genus of ranuncula<*eous 
plants, com]irising oven ITid sp(‘cies, whidi are 
widely dist-ribiiteii in teinpeiati* and subtio]»i- 
cal eountiies, the largest number being Asiatic 
Most of them are woody cliinbeis, and are h.udy 
in this counti v, the tcndeiest being C indirisa 
from New Zi'aland About tiflv \eais ago 
seM*r.il specK's with huge handsome tlowi'is 
were iritioduced fiom (^liimi, and tlu'se were 
successfully eiossed with the s}>e( n‘s alie.idv 
established in gardens One of the best of the 
hvbiids thus obtained was C ,/<«Ln(nn^ now a 
univm’sal fa\ouiite, giow'ing as it does und(*i 
ordinary conditioiis and flowering witli the 
greatest freedom. M«in> other h\biids, some 
with much huger flowers than f' ,/(((k/nam^ 
have been raised in this (ounti\, .uid a s(‘lec- 
tion of them is (piite w'oitliy of the little trouble 
needed to grow^ them to perfeition The\ sup¬ 
port themselves by nn*ans of then twining leaf¬ 
stalks, as IS s(*en in the iiatne C or 

Traveller’s Joy. Their tloweis aie ]»e< uliai in 
that the showy portions tonsist of sep.ds instead 
of petals, generally th(*se aie that and spreading 
like tlie H])okes of a wheel, the Toev/t/ st'ctioii 
have })itchei-like tlovM'rs 

(.^leinatises succeed best in a chalky soil, and 
although some of them giow' well in parti.d 
shadi* they like sunsliine, i)(*ing h.ippiest when j 
tr,lined on trellises, pei’golas, suniinei houses, 
oi (HI trees, siieli as old apph* oi jieai tie(*s ] 
Then* aie a few' species w'hicli have heibaceous 
stems, but these ait* not among the most dtso- 
lative The following are the best C 
C cahfcina^ C roreux'n^ V flonJa^ C fhtwula^ C. 
JJendermn}^ C. htmnjinom^ C (' 

C. Vitalba. 0. Viticelhj, and C viiqnunuo 

fw I.'] 

Clerk of Works.— To the estate* (!lei k of 
Works falls the duty of kee])ing tlu buildings 
connected therewith in ])r(H)ei oidei lie is of 
necessity an arehitect hy tiaining, at any rate 
he must Ixi! so far profici(*iit in di'aught.smansliif) 
and 111 the principles of building cinistruction 


■Cleveland Bay 

as to be able to prepare plans, specifications, 
and bills of (juantities, and to this he can hardly 
otherwise attain than hy^ a course of longer oi* 
shoT’ter time in an aichitect’s oflice. lie is calh‘d 
upon to turn out all sorts of jilans, from those 
relating to farmhouses (it may he for additions 
to the (»state mansionhouse) to jilans of such 
seemingly non-important places as aslipits and 
li(jui(i-mannie tanks. It is w^cll wh(‘ii his tastes 
j aie somewhat in symjiatliy wuth eountiy ])ur- 
I suits, for then he will be bettei able to adapt 
I the farm huildings to the retpiiremenls eharae 
teristiL of the district in which he hap])(‘ns to 
j 1 m* placed. 'J'Jieie is of course the ])rollability 
I that lh(‘ agent in chaige wull keej) him right in 
tins coiin(‘('tioii The inclusion of this olflcial 
i on the man.igemeiit stafl implies a fairly huge 
estate*. As estates diminish in extent do w'e 
' hegiii to find the Cleik of Woiks being obliged 
to take up oth(‘i work tliaii the piovision and 
supeivision of buildings. In all instances he is 
' 1 (‘Sponsible for the sanitation of the buildings 
' l>ut as Ills s])lieie of action b(‘C(mies narrowed, 
.uid the buildings alone an* not siifticient to 
occiifM his time fully, tin* oveisiglit of the* vari- 
' oils water supplies may be jiut Ins w'ay. lie 
m«iy he made lesponsible for the* iijikee}) of the 
! loads too Jhuely aie the femes |)ut under his 
1 can*, seidoim*! ai(* the fl(*ld diains, llul once 
a c(‘itain si/c of estate has been reaclu*d w'e see 
' tlie contrary piod'ss of otlier estate ofhcials 
' usurping th(‘ duties of tlu'C’h'ik of Woiksgoing 
' on 'I'he l>ailifl oi land stewaid may he given 
j tli(‘ woj k lie lias to do Tlieie may b(* an assi.s- 
I taut agent oi a-n under factor, aeeoiding as the 
' estate is an Kiiglish oi a Scottish one, on w'hom 
I it may tail ; oi the ag(‘nt himself may liave suf¬ 
ficient time to tak(‘ the duties upon himsi*lf. 
TTiidci any (onditions, howevei, the woik passes 
under the agent’s cogm/amr. On the oi'dinaiy 
lush estat(‘ then* is, W't* need baldly s.iy, no 
loom for tins official [ii n ] 

Cletch, Clutch, a brood of yauiiig clnckcns, 
ducks, geese, Ac 

Cleveland Bay. - It can scarcely lx* 
claimed foi the Cleveland llay horse—tlu* name 
IS derived from Cllcveland in East Yoikshire 
that lie lM‘longs to a variety which is as wid(*ly 
bi ed as foi mei ly 'Fins obs(*T*vatioii iinfoi tunately 
apjilies to ( 4 hcr bleeds of liarmjss liorses, the 
dcm.uid foi wliich lias of leceiit y ears been in 
my CISC* latio to the ])o])ulai ity^ of the ubujui- 
tous motor cai , but on tlu* other liand theie is 
consolation to 1m* deiived by the lioise bleeder 
from the knowledge* tlial there aie certain diitu's 
whuh it IS impossilile for the motor to fultil, 
but foi yvhicli tlu* eepnne race an* perfectly qiiali- 
fu‘d Tt IS im}M>ssiblc, foi instance, to conceive 
long lines of motoi landaus slowly* paiadmg 
Hycle Talk on a summ(*r afternoon during the 
lu*ight of the London season, oi a j)i(M*(*aMon of 
such yeln'dcs biking ])ai t in such cciemoiiies as 
the ojienmg of Eailiarnent by His Majesty the 
King. ’Flu* hoise, liowevei, adds immeasuiably 
to the ])ictures(pieness of such functions, and 
none more* so than the Cleveland I>a.y, a variety 
winch by its stature and imposing ajipearance 
isadniiiably adapted to adorn the equipages of 
the wealthy. The position now occupied by tlie 
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breed and the consideration of its conforination 
and peculiarities may be deferred until soim* 
light has been thrown uiion its origin and liis- 
tory, for the Cleveland is a horse which was 
extremely valued by the British public in days 
gone by; and most probably, let it be added, 
moie firosperoiis times may yet be in stoic 
for a thoroughly leliable and very handsome 
member of the (sijuine race. 

As in th(‘ case of m<)st, if not all, of the vaiie- 
ties of 1)1 itisli hoi se, a c(‘i tain amount of dubiety 
ovei shadows the origin of the Cleveland Bay. 
At th(‘ same tiiiu'- it is as certain as anything 
can reasonably be tliat one of tin* oi iginal tap¬ 
roots of the iireed was the Old English War 
H orse, which in its turn, as is shown elsewhere, 
was an enlarged and improved edition of the 
hoises of th(‘ ancient Biitons. It is, liowever, 
totally unnecessaiy to go so fai back as the 
chanot horses of Boadicea when attemjiting to 
tia<e till' genealogy of the Cleveland l>ay. It 
will in fact be amply sufficient foi our jmipose 
to acc(‘pt tin* horse of the Eli/abethan peiiod as 
one of tin* mam sources of the breed, and to 
endea\iHii to tiaie out th(‘ evolution of tlie sidi- 
ject of this ai tu 1 (* tiom tin* ])ei lod in (pie.stKUi. 
B(‘yond all doubt it is a fact that during the 
leign of flood f^hieen Bt'ss tli<‘ \eliicles of the 
wi'althier classes weie built ujion fai bghtei 
lines than had pieviousl> been tlie case, the 
Cl edit foi the inno\.itions wln< h wcie intioduced 
being due to the observant faculties of the then 
existent Eail of \iundcl 'J’he higliioads of 
England weie bec()iiiing better in those davs, 
and as a conseipience it w'as jiossibh* to use 
a less cumbeisoine v(‘hu Ic f(U th(‘ ]iui]>oses of 
])assengei tialbc. Hence the ])onderous boises 
whii h vvei e sei viceable enough for heav v diaiigfit 
w'ere found to be too slow and massive for the 
i'e(j[Ui!‘enieiits of the ai isto( racv. The natui.il 
I'csult of this change of l.isliion was a desiie to 
produce a more active .iiid (‘legaiit bleed of 
horse for work in the improva'd carnages, and 
as it IS an uiKpiestionable t.ict. that there were 
Eastern horses Aiabsand Barbs- in the conn- 
tiy at the time, it may reasonably be assumed 
that then sm vu es w ere utili/.<‘d for- the jnirpose 
It can scarcely be contended, however, that the 
animal produceil by this means was tlie original 
Cleveland Bay On tlie contiary, tliere are 
gr-ounds for- Ix^lievirig that the I’esiilt of tlie 
Eastern-War’ Iforsi* cross was far more probably 
the vai’iety winch cauu* to be known as the 
Back llor.se or Cha])marrs lloise, winch was to 
be found in (‘very jiait of the (oiiriti > yivai’s 
ago. This bleed, of coui’se, was <*i’o.ss(‘d and 
recio.ssed in various ways, and naturally with 
varying lesults, the most sueee.ssful of which 
were jirobably to be met with in I hwam.sliiie 
and York.sliiie. 

There can be litth' loom for doubting, t.oo, 
that tlioi’oughbi(‘d blood entered largely into the 
com])osition of the oi igmal Cleveland Bav, for a 
veiy popular .sire naimal Old Traveller, who used 
to serve in the Yaim district of YorkshiiT about 
the middle of the IHth centuiy, was most jrro- 
bably in.strumental in establi.shing the breed as 
we know it. The Old Tr'aveller in rpiestion was 
undoubtedly a tlioroughbred, and the name of 


I such a sire ajipears in many of tlie oldest Clevi'- 
land pedigr(‘es which have come dowm to u.s, 

! though it IS im]jossible to asseit with coiifuhuice 
that he is identical with the blood hor.se of the 
.same name. It is, however, quite reasonable to 
infei that it w'as so, as it would be a most im- 
])iobable coincidence that two horses bearing 
the saint* name should be .sm ving at the same 
I time in the .same district, whikst still more is it 
J unlikely that a fa.shionable sue, such as the 
I thoroughbred Old Traveller undoubtedly wa.s, 
sliould lie ignoied in favTjiir ot an animal con- 
] cerning wlioiii tlieie is nothing to be ascei’tained 
I )Since the days of Old 'J’raveller tlie recoids of 
! the Cleveland Bay liave been more carefully 
' kept than formerly, but still thti breeders of the 
, iHtli (‘entury cannot be exoncratetl from the 
cliarge oi having disjilayed a good deal of care 
le.ssness in tabulating the pedigit*(‘s of then- 
boises. Ill this lesjrect they were not more re¬ 
miss th.in the laiseis of other varieties of stock, 
as there was a very genei’al djsjrosition to omit 
corn eying details to writing, and lienee tlie 
ol).s<‘uiitv tliat IS associated with .so many ]jedi- 
grees The bleeders of more recent times have 
inclined no sinh lepioadi, liowever, and thanks 
to th(‘ (‘fiorts of the imunbers of the ('h'V'elaiid 
B.iy Hor.se Society, tin* s(‘(.retaiy of which is 
Ml Tli(/s Curry, jr , Norton ('an, Nnnthoi’pe 

S (), YoiksliiK*, It IS now possililc to tiace the 
breeding of most, it not all, of the leading Ik u.sea 
of the day foi many genei.itions 

B>eloie pio(*eeding to the consideration of the 
points of tlie model 11 Ch‘velaiKi Jiay', a few lines 
may' be devoted to a description of the iioi ses of 
th(‘ not 1 emote p.ist, sudi as for instame tho.se 
which existed a hundied years ago, by wbieb lime 
the breed was well established as a recognized 
vanefy. The Clev(*laiul of thosi* day’s was uii- 
J doubtedly a heavier lioise than lie is now, as ho 
was a good deal ii.sed for agrieultuiai ])ui‘po.ses 
by the farmeis of tlie peiiod. This fact, how- 
j ever, does not neee.s.saniy prove that he was a 
] dieavy liorse’ in the modem aeee}>tation of the 
j e\])res.sion, as the tei m now denotes a bulky 
I draught hor.si* of the Shirr*, ('lyde.'^dah*, or Suf- 
' folk ty’])(‘ Oxen as a matter of fart weie gene- 
; r-ally emjiloyetl to iierform thr* heav'irxst work 
I iijKui tin* fai 111; but still theie r*an ]>e veiy little 
j rr»om foi druibting tliat thr* old Clevelanris were 
[ a gor)d tlr*al eoaiser than they are at pre.sent. 

I This r*ontention is justified hy the action of the 
breeders of thosr* times, whr*n tliev ev'oh'ed the 
Yrukshiie ('oadi lioi.se fiom thr* Ch'veland Bay 
in furtheraiu’e rif thr*ir desire to juoduce a bglitei 
stamp of horse 

The three most r*on.spir*iious families r>f Cleve- 
lanrJ Bay' a }iunrlir*rl y'r*ars agri wn‘i’r the Dar-t, 
the Barley Jfarvr*st, and tlie Hob llill Hoi’.se. 
Of the.se tliere is little or nr)tliing known r)f fhe 
first named, and he is indebted fr>r niiK‘h of his 
reputation to a .st)n iiamerl Agai.s Bainbow, and 
alsr) rcfeired to as King (Tcorge the luiuitb. A 
gotvd deal of obseuiity is likewise attached to 
this aiiiiiial, and evt*ii the editor of the Cleve¬ 
land J»ay Stiirl Book found it imjios.sible to 
asr*ei*tain the datr* when he was foaled, but le- 
gardiiig his merits as a sire tlierr* rjaii be no 
two tipinions. 'J’he sires Bai ley llai vest and 
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Hoi) Hill Hoise \vt'r(‘ boUi foaled just before 
tb«‘ clo.se ol (be iHth eeiitiu \, and from them 
inanx an r\<«‘llent modem Ch'Vrland Ri\ h.is 
v^piniiir I’lobabh, moioo\('i, then seivues 
tiu* bi «mhI to \v liK h t he\ bolon;^ w onid liavi^ ln*cn 
^till inoii' ^t*nei:ill\ ,i))j)H‘( latrd wm* it not tlio 
f.id that nian\ ot thou dosM nd,nils win t i<»ss«‘d 
\vit h tail hoi so,-, a boij l ih* \oai I^JT, tin ob|iM t 
of tlio bioodoi who niadt tin o\|k‘ 1 miont., JVIi 
7 li blo\d boino to |)i,•du( < .ion< uitni.il hoiM-s 
with ‘iMoio ,nti\it\ ,Mid liltlt' oi no diminution 
of NtHn;4lh \t lo.i'^t iho ,d»o\t‘ is the st.iti- 
nioiit whi«h ho mad* in tin* Joiiinal of t ho 
lioN.ll A<j :1 IMlItUl l! So(lot\, but tin o\jM‘ll- 
niont dots not .ijipt.ii to lia\o btM n .issotiafod 
w It li sin ( rss, as t In I ( is no i t-i (ti (I of lIn* t'vainjilo 
h.iviiii; liotni iiuitatod, llioiiLth wt .aniiot In i|) 
bohiNinu; IImI iii.iiii of Iho inidt'su a bit* tjit.^s 
luods wolf sulis(‘<|iifnl 1 \ iialiiiiMl oil b\ un 
stiujMilous oi miioiaiit pt'isous upon .in uiisiis- 
)tt‘(tini^ jiiihln and luod tioin, to iho injui\ of 
iho I i‘al ( ’lo\ I land Il.i \ 

ddn nnuits nf tin bit'od, how<\ot, oiiMirotl 
its pojnil.ii it>, until tin lailw.n < onipanit's t \- 
toiidtnl thiMi .s\stilus 111 p.iits of tin <«»unti\ 
whnh h.id foinioiK oid\ boiui ti.noist'd b\ 
hoiso di.iwn M‘hn It'S, <nnl thoii the ('jt\id,ind, 
like Ins neai I’olatix os t ho ^ oi kshin ( 'o.n h I loi st* 
and th(* H.n Knov,( oniniont o<I to l.•^lJJ^ulsh thi onn:h 

l. u k of .idotjuato sn|»i»oit It was in»t, howiwm, 
until w(‘ll on ill tin* sixties of tin* p.ist tontui\ 
th.it tho foi tunes of tin* \,iii('t\ b(*<anio i(*.dl\ 
wt'Jiously d<'|)ie.sso<l , In/f t\t‘n in tho\ei\ d.ii k 
(‘st. d.i\s of ills foil lines tho ('h‘\ol<ind ll.iv w.is 
foi’tunate in lot.iinnii^ thosiippoit of ni.inv lo\,il 
fi lends ,ind tfion is sat isfat t nm in athhiii^ th.it 
thost' found then lew.iid wlion nioit* juosptuous 
times riluiiK'd foi tin* Initsoof then <iflo<tnuis 
This was in tin* no.ii |HS4, wIn'ii it was dot nh'd 
to publish tin* fn st, \ olunit* of t ho (’h*\<*land b.i\ 
Stud lltitik, and b<*\t)nd .ill tloiibt. tin* .ippoai- 
anoo of this ^olunlo pio\t‘il most bonefni.il to 
the breed(*is of this < l.iss of h<»ist* ddn* fat t to- 

m. iins, howovoi, th.it for \ o.ii s p.ist tin* bioodois 
of tin* < smtini'iit h.id ht*on sto.nlily appiopii.it- 
nin' most of tin* best ('k V'ol.mds with tho objot t 
of im])ioving thoii own studs b\ the appln.itioii 
of judn loiis orosst*s, tin* result ]H*in^ tli.it the 
mar ket lor bi;^% ^ood-ooloui od, hii^h-t lass h.ii ness 
fiorses adaptotl ftii l.ind.iu .ind siinil.ii wank wa,s 
well supplied with ('ont.]nont.d - bi ed anim.iK 
The eoinpi'titioii li’oiu abio.id was, and is .still, 
found by tin* bi(‘edeis of (T'M'I.liuI Ikiys to be 
p most sei lolls monaoe t,o their siiooess, and it 
w'npiestionabl V has.issisted in i educing the num- 
Ik*j of studs The fact, too, th.it there are 
eoin])arativel\ sjre.iking fi*w' bi’eoding est.iblish- 
inents ensai’es that the number of exhibitors 
who show l'lo\eland li.i\s is also limited, and 
hence a v.iluab.o ad\eitisornont is lost to tin* 
vai’iety, and tho ])iospeot.s of oliain e piirehaseis 
being found are lessein*d 

This cireuinstanee, how'(*v(*i, does not d(‘tiae( 
from the merits of tin* (Ueveland Jku, than 
which no lioi si* is better ada})t(‘d for very heav^ 
harness work. Tie may not po.sse.ss as inueh 
(juality as his relative the York.shire Coach 
Horse, and certainly he lacks the bi illiant action 
of the Hackney; but in has })i’oper place—that 


IS, 111 fi’ont of a nolilenian’s state* coach, or in a 
he.i\y l.indau in the Vaik his claims to r<*oog- 
inlion ar‘e ima.ssailable No doubt tho pkunnoss 
of his head is calculated to lose him admiiois 
.imongst the [lubln*, but in most instaini's In*, 
(allies it w'oll, .ind it is nio(*lN s(*t on. Ills noi k 
IS usii.ilh good, ln*ing gi.notull\ ,ii(hod and in 
oiiiHil pi*i)p()i tion to his bodi and In.id whilst 
Ills .dioiildoi .s, a mattoi of ooiup.ii .iti\i 1 \ niiiioi 
inip»»i t.inoo in the i.isi* of ,i hanu'.ss hoiso, an* 
fm the most ]).nl of good h'ligth .ind well l.iid 
b.K k < >f I mil s( ,1 sloj)iim shouldoi is to b«* ]M « - 

foiio<| t o a, st I .light oin in .ill lioi ses o\( oj»t ing 

tin \(*i\ ho<i\\ di.iughf N.iiK'tii's, but nnloss 

Iho aiiim.il is ?o(pnud toi saddle ])ui poNt*s m 
f<»i blooding liuntois as t ho (‘lo\t l.md ItiN o* 

(.I'-nm.ill\ is, though ho is not po«uli.iil\ wil! 
.id.iplod toi eithoi ohjMt t hoi o .1 1 o ot In i points 
(oiiiio. tod with his ( onfonu.it loll wlinii aio 
lieu (* w 01 1 h\ of I oiisidoi .it n ui 

d'ho <'lo\»laiid should In .1 lug Inuso l«<'liind 
fin* foio.ii IMS, w ith a w nk ( In st .ind dot*]* 1I11 ough 
the libs, whilst his ba< k is shoil, 1 n nnddlo 

well libbed up, .iiid his ipMitois long .iiid 
sti.light, v\itli tin t.iil sot on high With so 
Him h weight to < ,u 1 \, it in*t oss.ii il\ follow- ih.it 
Ills h gs .ind foot must 1 m <»f tin In'st.lln. t.uiiioi 
being shoi t .iml Will fuinishiil with tl.il Imuio, 
tin* g.iskiiis In mg luusiul.ii, and tin* p.mtiiiis 
slojung ,ind of fan k*ngth, so ;is tn lidino tin* 
i h.iin i*s (»f coin ussion < ’oiisnh'i ,ildo im)>oi t.im i 
.ilso .slnuiid bo .itt.K hod to tin* lot t, whnh to dr* 
tin ir woik pi<»p<*rlv must In* (»f ,i g*o(t<| -i/., and 
tiul\ bumod, odd fi*et hoing a \i*i\ h.id t.iult , 
w hilst tin* km i's .ind Inn ks shmild alsr* hi l.n gi*, 
.irid tin l.itti*! (piiti* jii*t‘ firun bli'inish 'I'ln* 
.i\i*i.igo height is about 1 (> li.inds li in , but bigg(*i 
hoi Si s are <»t < mil si* tt» In* found, and t ln*si* n.it u- 
i.ill> i'omm.ind higln*i ]»int*s, ,is tln‘^ (li'.iti* a 
lUitH' ini}>i>sing display in h.mn*ss AsamoM'r 
tin* ('k*vel.ind liav laniiot .ispni t*» tin* bi illi.iin v 
,uiil il.ish i>f the liai kin*y, but .1 gmul mn* sln>uld 
.ilwa\s slniw pk*nfy of llnl^onn*rlt fm sit big a 
hoi.si*, ,ind m.inv a sjioi imon of tin* br i'od isa fini* 
giM'i m fi iUit, using his shmihk'i s w ell, but on the 
other hand tin* Inn k ai*tion is ofti'n di*fn n nt. 

L.ist (itriies the all - irnpiU't.int (pn'stion of 
iitliuir*, x^linh is uinpn*stionablv tin* gii*,iti‘st 
i h.ir.iolor-istn* of the breed This must bi* b.iy 
m* olhei i'itiitui IS i **( i)gm/(‘d in tin* bi(‘i>d, but 
the sli.idi* m.iv In* i*ithei light iti daik, but bay 
it inii.st bi* Wliiti* mar kings on the ]n*(‘ls or .i 
bkize iui tin* faoi* ait* most strongly objt*i ti*d to, 
in fai-t the\ <iri* i(*gai(k‘(l as di.sipialifii .itnuis by 
many authoiities, .ind even a small .star itii tho 
fillelie.iil, though it may In* tok‘iat(*d, is i01 dially 
dislikoil "Idle legs slntiikl be bkn k ii]) to tin* 
knees and hock.s, arnl itf i*i)UTS(* tin* main* .ind 
tad art* itf thisittloui, ami tli(*it* is very oftt'ii .1 
il.ir k stupe aliUig tin* bai k "J'his ‘li.st’ or* ‘ei*l 
maik’ i.s rninh liki'd by siuiie ]>i‘(*edei*.s, who 1 e- 
gaid it as a juoof that its yni.s.sessitr ti‘aces bat k 
ti) the l>est hoi ses ttf tin* p.ist, but on tin* othei 
hand, eountle.ss admirable (develands .11 i* I'li- 
tirely without it. A few s})(*(im(*ns of tht* bie(*(l, 
moiei>ver, ar*e to be fiiund which slniW' di.stim‘tly 
defined dark zebra-liko striyies upon tin* tliighs, 
and the.se are also welcomed by many siipjiorters 
of the variety. 
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Click Beetle — Clipping Machine 


Climbers. - Plants with stems are either 
self-supporting, or tht‘y creep along tlie ground, 
or they raise tluuiiselves by twining spirally 
around other bodies, or by means of tendrils or 
suckers which fasten on to sturdier plants, and 
thus are enabled to grow to a considerable length 
in the direction ot light. Tins climbing or 
scandent habit is useful in hoi ticulture, plants 
possessing it being em])loyed tor clothing build¬ 
ings, as screens, or for training over jiillais and 
pergolas. Familial examples are Jvy, Virginian 
Creeper, Passion Flower, Wistaria, Clematis, 
liindweed.s, »S\\eet Peas, Scarlet lUinners, Hop, 
and drape Vine. [w w ] 

Clip-fork. See Ph.EVAToii 
Clippings, a term ajijilied to the operation 
of cutting ])lants into some particulai shape 
'rin* clipped Y(‘w nnd F>o\ aie not uncommon 
features in oldfashioiied gardens, Hollies also 
ar(‘ fiecpienlly clifiped to form either p>ramids 
oi halt sjiheres Only those ])lants that jiroduce 
lateral slioots icadily will bear this treatment. 
It IS not so coininon an opeiation in English 
gaidens as it used to be, but in Italy and Hol¬ 
land it is veiy laigel\ ])iactised. Japanese 
gardeners also lesort to a siniilai process for 
the juoduction oi tlimi giotesipielx - shajied 
tl<‘es |\\ w ] 

Clipping^. S(‘e next two artn les, also 
SlIKEI* SIIEAUINO 

Clippinfii^ Machine. The (‘li])))ing ma¬ 
chine IS an ada})tation of Claike’s oiiginal hand 




Sheaiin}; and ('lipi»ui{i XIadnne, driven liv 2-11 I’ I’etiol Motor 


Of late years the exportations of Cleveland 
Bays for breeding purposes in large numbers 
from this country have not been very num(‘roua, 
but apart fi’om those winch went to the (Conti¬ 
nent, a good few of them found their way to 
Amtu’iea some years ago. It must be admitted, 
however, that th(*y did not meet with an en¬ 
thusiastic recejition across the Atlantic, which 
is scaiccly sui-prising, as a fast, active Inu’se is 
mostly in favour in fashionable circles theie 
The expel iments, mor(‘over, which were made 
in the direction of crossing them with the Hack¬ 
ney and Trotter were not paiticiilarly success¬ 
ful, and hence the breed lost giound in favour 
of th(‘ Yorkshire and Frendi Conchers, of which 
the latter is a favourite in the United States 

As regards the mai'ket value of this horse, it 
may lu' said that a well-matched yiair ot g(‘ld- 
iiigs yuissessed of size and action aie woitli a 
gicat deal of money, as iiiiich as a thousand 
guim*as having beim yiaid for such Excepting 
undm such e\co]iti<uial conditions the pi ice is 
coiisideial)ly less, for, as obseixed aliove, th(‘ 
('ontiiH'iital deah'is h.ive invaded the liiitisli 
maikct xvith considciable success, and have iti 
c»)us(‘(]lienee reduced tlu' jirotlts of iiianx a north 
country bi(‘edci 

Jl.ipjuly, hoxv(‘\ci, thcie liaxc iciuamed scuiic 
st.iuiidi sujj}K)i tci s of this line old English hi eed, 
and it is to 1 k' trust(‘d that then ranks xxill b<‘ 
incieased bx eligible icciuits (’ompai<itixclx 
fexx soutli-counti X lueeders have cultix'atcd the 
xaiiety, but it max b(‘added 
that Ml Buidctt (butts, 

M P, gaxc the hiecd a good 
tiial .it his hheiilex Stud a 
fexv xcais ag(N amongst his 
Iioiscs hciiig tlu‘ w('ll-known 
sii’c Sultan, x\ ho possessed the 
unique distinction of being 
iegist(‘icd in the stu<l b(»oks 
of both the Cleveland Hay 
and Yoikshire Uoacli Hoise 
Soeieties [v s] 

Click Beetle. See 

AoniOTES T.lNEATrS, 

Clicking:, Clacking;, 

Forging.--Th(‘se ti'nusai e 
vai louslx eiiijihfx ed to denote 
a defect in action, by xxhicli 
the t.oe of th(‘ hind foot, oi 
the parts iminediatelx to one 
side (d it, stiikc the nndci 
suifaei* of the coi iespondiiig 
front shoe when a horse is 
moving at a jKice faster than xxalkiiig Manv 
hoi ses do it only x\heii pushed, oi exeiting them- 
selxes beyond a fan pa,e(‘, but it is a frequent 
defect 111 young and iiiqjerfectly conditioned 
animals, who later on glow out of it with the 
acipiisitioii of fuithei stieiigth and dexidopmeiit 
Shoi telling of tlu‘ toe of tin* hind shoe, and per¬ 
haps a modifieatiun of tin* front one, may oxcr- 
com(‘ the difficulty, but an animal xvith this pro- 
pen.sity should always be ridden oi drix'^eii under 
ins best pace, or as horsemeii say ‘ collectedly ’ 
never extending himself to his fullest. See also 
BrUSIIINQ AND INTERFERING. [ll. L.] 

Climate. See METf:oROLOGy. 


horse elippei, which embraced tlie piincqile of 
cutting enqiloyed in the iiioxx'iiig machine The 
mechanical horsi' clijipei differs fiom the sheep 
eli})per only in that the one is adapted to cut 
shoit hair and the other long wool. The clip- 
])ing machine has greatly facilibited the xvoik 
in the stable, but its great xalue lies in the ease 
and lapidity w^ith which large flocks can be ficed 
of their W'ool Moreover, while it took a con¬ 
siderable time for an inexperieiieed hand to 
become a capable shearer, the handling of the 
cliyiper is soon learned, and a comparative be¬ 
ginner can be trusted to take off the w'ool cleanly 
and unbroken, and without cutting the skin; 
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Clipping of Horses 

bis whole attention can be bestowed on the hold- I 
inf( of the sheep, and keejnng the clipper uj) to ' 
the wool. Although only a few years ago it was 
held that the use of the clifiper would be con- 
lined to the great sheep countries south of the 
E(piator, th(^ perfecting of the machine and the 
application of suiiyile driving power have so in- 
cr(‘ased its popularity that it is fast su[)era(‘ding 
the oi’dinaiy slu^ai’s in the British Isles Many ^ 
eflieient machines aie now made, all of which ■ 
emyiloy tin* recipi’oeating jiiincijilt' of entting. , 
Within tii<' Jiast fiftecui \ears ninth has l)t‘en 
done to add ease and efheieiiey to the woiking, i 
the violent \il»iatioM and liability to heating, 
having been jiiaetH'ally done away with Tlie , 
inlrotluetion ttf a ball laee betwt'en the upper 1 
and lower [ilates of tin* clipper head as a iimmiis j 
()1 minimi/ing the liahility to h(‘at, ft»r which ' 
the b»arton (hlU*tte ('o were aw'arded the silver i 
medal of tin* U A.S B at the Maidstone Shttw 
in 1H9P, maiktsl a gieat. advance, llie value of 
w'hieli IS appreciated w^lum it is lemembeied 
that it IS necessary foi tlie kiihes to inakt* 3()()() 
leeiprocating stiokes ]>ei minute, ami that it is 
only hy the ajiplieation of the best pimcipl(‘s 
that the fi let-ioii can Ik' so Kslueed as to allow 
tin* elipp(*i to run e(M»l "Hu* smoothness whn h 
would l>e obtained fiom a rotai'y knile in the 
jilaee of tin* T‘eei[)i 0 ( <iting one (aimot be seeuH‘(l, 
as, w’lthoiit the moment<ii> stop attained b\ the 
reciprocation, the kniv(*s would not < leai them- 
s(‘lves. Motion is gneii to the slieais by means 
ot a core yiassmg inside a lle\il)le tube oi shield 
attac*h(*(l to geai diiyenby .iny coini'iin'iit powei, 
the piiiRipIe Ix'ing ])raetrally the s,ime as th.it 
w’hn h .suilenng maiikiml witnesses when pl.n ed 
in (haige of the dentist 'I'iie numliei ol < lip- 
jieis wliicli (MM b(‘ Avoiked at om e is limited 
only by span* anil dining pow'i'i , twentA oi 
iiioie arc not uin ommoii on kn ge slie.iiiiig sl.i- 
(loiis, w’heie an oyi'ilie.id main sli.ift drnen hy 
steam oi othei strong ])oAver yieimits ge.iiing to 
be attai lied w'liei e desii ed Oil engines ai e \ ei \ 
pojnilar as <i din'ing ]»nw'ei, as no stoking is 
leipnivd. Hand Ol ped.il-di iven yiowei is used 
Avhere one ol tw'o elippeis .iie woi k(*d A sins*]) 
may be shorn in two minuti’s, but, as Avith h.iml 
sh(;ais, the size of the sheep and the i loseness of 
the Avool mmh intluenei* the spt'cd ot winking 

[w. .7 M I 

Clipping; of* Horses a.nd Cattle. 

Only heayy di’aiight hoises emploAcii at a walk¬ 
ing yiaee can be allowed to let.iin then thii k 
vvintci* coats, and tliese aie sadly imommoded 
in mild oi ‘muggy’ w*eathei, AAheii it is almost 
impossible to diy tliem it wet with sweat oi 
soaked Avith ram. Light hoises aaIicii i lip]n'd 
aie cajiahlc of gieater exeitiori and faster yiaies, 
and prove altogetlu*!* mole etheient They do 
not siitlei from exposure to the cold so long as 
they are in motion, or until eom])elled to .stand 
about AVithout clothing; the latter being made 
to supply the ]»lace ot the natural coat in the 
stable, and suHicing even foi the cab horse stand¬ 
ing for hours on the rank. Keeimtly eliyiped 
horses should he clothed, both for Av.timth and 
to jirevcnt the too rapid growth of the li.iir 
again, and they should be keyit moAing by tlie 
owner’s instructions if compelled to Avait about 


and Cattle — Clod 

in cold or wet weather (.s(*e Catarrh). Hand 
clippers are commonly used m the single-horse 
stable, but the work is much more quickly per¬ 
formed by ]>ower luacliincs, of w^hich there are 
many upon the mar ket. The custom of leav¬ 
ing the legs of hunters and some other* horses 
unclippetl IS recommended as a preventive of 
mud fe.ART and cracked heels, (’attic of long¬ 
haired breeds, w*hen put into byres or boxes to 
fatten, are very apt to p(*rspii’e profusely and 
to lose SOUK* weight in doing so. To prevent 
this, the hair of tin* neck, hack, and shoulder.s 
IS frcipiently clipped hy hand, and the animals 
are thus rendered more comfortable and tliiive 
better. fn L | 

Clips (on Shoes). S(‘e Shoes and Siioking. 
Clisiocampa, neustria (the [..ai key 
Moth) —Tlie Ltiekey Moth c*atei’pillars are often 
very harmful to fi'uit and for*cst ti(*e.s. Ajqilc, 



L.ifkpj' Moth (Clistoenvifxt upvsfnn) 


1, ClUstci of ejiiis ‘J, c.iftojnll.u, iihollf oOi llilld loilRCr 
ami >\)ili*i th.in ii.it m/c a, Molii 

(berry, plum, and ])(‘ar sutlei most The moths 
' aj»[H‘ai in August, tlu*\ ai e r(*ddish to a ellow ish 
bioAMi, with twi)]>.ile Ol daikei Iransveisi* lines 
oil the trout Awngs, densely h.uiy thorax and 
abdomen; Avmg exp.inse ot female I t<. 1^, in , of 
' male 1 in. '^I'lie eggs are l.iid in bands around 
I the AcaTs giowtli ot Avood, and h.'itch in Api’il 
I and May. '^rhe tati‘i pillais form a tent of silk, 
'beneath Avhieh tliey live until lu'ai ly mature, 
wh<‘n they wandei ()\er the tn*eh They are 
i bluish-gie\, with orMiige, Avliite, and red st!i]M*s 
1 witli lust.A h.iiis, anil re.u h I), in. By duly 
tlu*\ an* all ni.itme, Avhen they spin a white 
eoi oon of silk, with se.ittered bans and a yel- 
loAvish jiowder, amongst h'aves, tAvigs, &(. , and 
then ehang(* to dai k-hrown jmp.'c. They do not 
occur farther north tlian VoikshiiH* 

Treatnifut (*onsists in pi lining offthe egg-i*ings 
in wint(*r and d(‘stioyiijg th<*m, and early spray¬ 
ing w'lth ai’senate of lead ; also the collection of 
the tents t(>w'aids exening. [j* A"". T ] 

Clod, any harden(*d liini]) of (‘arth, or a ma.ss 
of roots with eaitli adhering The cultivation 
of e\en a cmiipaiatively ‘light’ soil when Avet 
' IS liable to he .'ittcndecl AVith the for*mation of 
(*Iods, which arc diflicult to deal Avith aftei'- 
Avai-ds. Sometimes they set so hard that they 
have to be broken down with wrooden mallets. 



Clod Crushers — Clotted Cream 
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Clod Crushers. —(’lod (‘rushers usually 
take the form of serrated rollers, though an or¬ 
dinary ]>lain cylindneal roller is a clod crusher 
(dod ci usliers arc used for a vaiiety of purposes, 
priinarily to break down large clods to allow 
the weather to exercise a mellowing influence 



('.iinlii ul”c Clud ('I ush«‘i 

on them, so as to [iroduci' a fine setnlbed; but 
th(‘y aie also iis(*d to tighten tin* soil about the 
1‘oots of young < ro]> ])lants, so that tin* nnnstun* 
about tln'iii may be letaiin^d at tim(.‘s when 
diought oi a coaisi'ly ]>i(‘p<\r(*d s(*e(lbed h,i\e 
allow'i'd inoistuie to recede fioin the suiface so 



Notched C’lod Ciusht'l 

as to endang(’r the lift* ol the jilants For a 
HOiiHiwhat similai K'asoii, cio[)s inf(.‘st(‘d with 
wirewniiin, suiface giuiis, and othei inset ts aie 
benefited by tin* tightening of tin; soil .ibout 
tin; loots. Few insects aie killed by ei ushers, 
but tln*y tend to re-establish jilants As a 
means of l)r(;akiiig the hard winter cap formed 


Segment Cicsskill (’anibndgi- Coibett 
Sections ol Clod (’inshcis 

on wheat land on binding soils, clod ci ushers 
liave a syiecial value, and allow harrows follow¬ 
ing to form a soil mulch, which they otherwise 
could not. (fiushers with serrated or notch(*d 
sections are more effective than smooth cyJind(*i* 
rollers on grass land, since the latter, while 
giving a beneficial tightness to the soil, often 
eiiuse it to become smooth and glazed when 



rolled in wet weather in the spiing, and so 
allow harm to be done if a drought sets in. 
The haim done in this way is much more com¬ 
mon than IS commonly supposed. Clod crushers 
ordinarily aie made up of a series of sections 
stiung on to an axle; these sections vaiy much 
in size and shape, and much moie ])lay about 
the a\le (so as to allow tin* s(‘ctions to adajit 
themselves to the inequalities of the suiface) 
IS gi\eii in some tyjjcs thciii in othei s. TUe 
typical clod eiusheis are (hmbiidge’s, known 
as the Camlindgt* lollei, in which a nuinher 
of si*etioiis wutli .1 laised rib have a cutting 
and jiineliiiig efhs t on the soil, and tlie 
Ci'osskill, 111 W'hieli tin* si'ctions, instead of 
foiming a eontinuoiis iib, are noti“h(*d si as 
to toiiii numerous ])oints to attai^k the efisls 
C!ombinations of these also make vciy effis- 
tive (lo(l -1 ed(K mg imjilemeiits , and there 
aie otfi(‘r inodilie.itnnis in the shape of the 
notches, wlmh aie useful, but poss(‘ss no 
stiikingly m<Lik(“(l mipro\enu'iit on the originals. 
Anothei foiin of clod ei’iislier consists of a frame 
e.iri Miig a iniinlx*! of bkides so arranged tliat 
the\ slue the < lods, but as a iiih* the rotaiy 
foim of (1 iishei IS |H’eferi(*d Much hciivier 
(lod i lusheis, with ih'eper V-s(*( tioiis, weic made 
.soiiK* yeais ago, but llx* ligbtei foims are found 
mole geneially usetul; in fact, since dead fal¬ 
lowing lias b(*(oii)e l(‘ss frecpientl} ])ra(tisi*d, the 
digging plough has eonn* into moic* eoimnon 
Use, and the spiingtine enlti\at.oi has ie\oln- 
tioni/ed the woikiiig ol land, thei(‘ is iar(*l\ the 
nec'd ioi }ieav\ (lod eiushei**, .ind the* type* of 
nng lollei ol ilod irusher des ‘1 died above best 
answeis tlie (»idm,ii \ ])Ui])Oses of the faim 

[w j. M ] 

Close Time. See(l\MK Law’s 
Clotted Cream. —Tin* S lotting’— or 
tlii(k(‘nmg (»i <i(‘,ini by means of heat apjilied 
underneath ]>ans (ontaimng it., has been jnae- 
tised 4i long tinn* in l)e\onshiie, tin* pioduet 
being eitliei sold ol ns(*d in buttc*i making. Tlie 
milk, toming diiect fiom tlie (ow's to tfe daily, 
is put into milk pans loi eieainmg, and stands 
at lest until tin* next milking time ap]iioaeheH. 
The p.ins contain m g it art* tlien placed in a 
eiK Ilia? boilei e()nt.immg water kept at boiling- 
point by fin* iindt*! neatli The pans (‘ither float 
m the boiling w’atei oi aie suspended in it, 
Ol (‘l.se an appaiatu.s specially d(‘signed to 
accommodatt* a pan is Used. In this last ease 
the pan fits the top of the boiler, and theie 
IS a tap thioiigh wliidi the hot watei can be 
diawn oil, if need be. Tn some dan n*s the 
])an.s are placed on the Ixnler at once, w hen 
the milk ettnies in from tin* vaids, but the 
lire IS not lit until tlie usual turn* has passed, 
ailov iiig tlie cicain to I’lse. The cream itself 
is not allowed to lioil, though the milk on 
which it lies is not far from boiling-jioint. 
When the first air-bubble ajijiears on the cream, 
the pan is at once removed fiom the boiler and 
stole, and remains at lest for twelve hours 
longer, at the end of wdiieh time the cicam is 
found to be tliu k and clotted. It is then 
removed in square or oblong pats about an inch 
in thickness, packed neatly in blight, clean 
straw, and sent to market. It is a cream cheese 
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in all essentials except tliat of ripeness, and is I 
highly esteemed as a dainty and Mntlial a sub- | 
stantial article of food [j i*. s ] 

Clotting: O’f Blood. See Blood and 
Bleeding. 

Cloudberry {Bnbua C/ianirrmorn'i) is a di¬ 
cotyledonous plant l)(*longmg to the nat ord | 
Rosacea*, and to the same g(*nus as the well- i 
known Bramble. It grows in tuify bogs, gene- ' 
rally in higli latitudes Tin* (Mondberry is .in 
erect perennial heib about fJ in higli, and un¬ 
like its alluis, not a ])riekly slmib 'J’he th)wei 
iH white and solitaiy, and wli(*n iipe it bts-iunes ! 
transfoiined into an (n.inge -eoloiin‘d fruit, | 
winch, lik(‘ that of the Ihambh*, is .in aggie- | 
gate of little diupes ddie (/loudbei ry is the ; 
badge of the t km M‘ljean (a n m‘\ | j 

Clouded-yellow Butterfly. Sei t oLiAs 

EDHSA 

Clove and the Clove Trees. < 'lov< s 

are the di it‘d Mow(*i-hnds of hhujcina citiifo- 
phi/llatn (ioiincilv kn(*wn .is (\f} f/npJ/t/Hu'f <no- 
VKttii'us), a small tiee ht longing to the JMyi t.ice.e 
Originally a n.itivc ot tin* Moluiras, it is now 
giown in most tropical c(Mintii<*s The name' 
‘clovi* {t'lon Fi eiK h .iiid < An (1 Sjianisli) is dei’u ed j 
fioin the Latin cAnv^s’, a nail, tin* lound iinex- 
landed tlowei einln.iced bv its loin* sep.ds 
icing tin* he,id, and the tajiciing stalk oi nn- 
de\elo))i'd flint tin* st(‘in of the n.ul Whi'ii 
the stalk IS allowed to m.ituie into .i siuiulcnt j 
puriile-colouied bciiv, containing one oi two 
K(‘eas, it IS (‘.tiled tin* ‘ MotheJ ('loM*'. Tin*' 
l)utch (with a Mcw t»t sciinc a monopoly in i 
tin* supply) end(‘a\oiin d to e\tci min.ili* tin* I 
tn'c troin all tin* Molncc.is oi S|ne(‘ Isl.imR ex¬ 
cept Ambovn.i, wlicK* tin* (iiltiv.itioii w.is laie- 
fiillv gaaidcti and excels cioj) d(‘,stio\(*d Hut 
111 1770 the Flench succeeded in (on\cMng it 
from (Vi.iin t(> (’.lyciinc In .i icinaik.dih shoit 
time thei‘c;ift(*i tin* tree was (allied tliioiigh- i 
out the 'Ti*()])ics, and in dm* (nuis(‘ (‘st.iblishi'd ' 
in I’emb.i, Zan/il)<ii, and tin W (-^t Indies 
((li ciiada) 

'The seeds (oi lay el mgs) <ii c sow n in .i nnisci\ 
of rn h mould, .md w In-ri tin* ])l,mls .n c 1ft high 
they aie transplanted .it tin* beginning of I in* 
1 ‘ains into th(*n pciiiiancnt ])osit ions, gO to y,i) tl 
ajiait cacli way 'rin* young plants i(>(jnii(‘ to I 
be sh.ided dniinglheii hist 1 yy o y eai s, and the j 
sod must be poioils,mil yyell di.imed 'J'he tiee I 
])iefeis confined v.illeys, .md does not i t‘ed . 
well if exposed dneetly to the se.i )nee/,es, .md | 
moieovei ]noleition fiom liigh yvinds is essmi- j 
tial m i)id(*i to saft'guaid the iloyes fioin being | 
lilown ot1 and tlius In-,! I’.y tin* sixth \eai the ; 
jil.mts bi'giii to giyn* a ( ro]), .md by the tyyelflh 
aie in full beaiing They < out mne to y n‘ld until ' 
tln‘\ are tyy(*nt\ to twenty (iy e y eai s old, though ! 
tli(‘\ may give ,i (*iop till they .iii* I 70 yeais old ' 
Kai'h pl.mt should afloid fioin (I to 7 lb of diy ] 
(*l()ve.s Tin* best eoiii sc is t<thand pick tlietiei'S ' 
just as tlie (lnst,(‘i‘s ol buds upon the ends of .ill 
the branches aie att.iinmg .1 pink eoloni 'Phev 
aie sonietim(‘s e.insed to f.ill fioin the fives by ^ 
beating tin* stems, and ,iie then langlit in a , 
(‘loth sjU'ead below tor that pin pose Jf fine , 
weather prey.ills they aie next snn-diied, but ' 
ill cloudy weather aie often diu'dovci .i shalloyv ' 


tire, and tluis smoked. Oi^casionally they are 
scalded in liot water preparatory to being dried. 
The crop lo.ses about (iO per cent in drying. 
Pemba and Zanzibar yield foni-fifths of the 
world’s present-day supply, the bulk of which 
IS exported to Bombay and largely reshipped 
to the Straits, C.luna, i&c., fan* quantities also 
go direct to Britain, (lermany, llolland, &c. 

[a. w.] 

Clover Huller, or Clover Seed Rub¬ 
ber.-- Tin* clover huller is used to rub out the 
seed of clovei from tin* lieads or‘cob’. Clovei* is 
usually threshed in the oidinaiy corn-tine.shing 
machine, and tlie cob, consisting of liroken li(*ads 
Ol se(*d pods contiimiiig the .seed, which the 
threshing m.ichim* has little effect u])on, e{)mt*s 
out of the mm lime at the ehaff liole and is 
jiassed thioiigh a st*paiate m.iehim*, the nibbei, 
to eleai it fiom the chad or })od, though there 
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arc* now madiines whidi (*fh.*etively jieiform tlie 
yyoik of thit'shing and rubbing both ’Pin* old(*r 
m.n hin(“s eonsistt*d of a long eonieal core of 
wood, on which d(‘e]) h(*lu.il yyorms were cut and 

l. ieed yyilh steel , this yyoikc'd in a suit.ilile eon- 
e.iyc, ,md diivim .it high spci*d nibbed out the 
s(*ed yyithout (lushing it. 'Plj(*se m.ichincs yveic 
fitted yy ith a f.m and sii'ycs to take out the 
nibbish ; the feeding w.is peifoiined ])y hand, 
the attend.ml. shoying in tlie cob so as to ke(*p 
u]) a constant f(‘(*d IVIoic* modem madmii*s 
yvoik in a xeiy similar m.mnc'i, but iii tin* ])laee 
of the yyooden eon* an non sjnndh* runs tliroiigb 
the lone.iye, .md to tin* s]undh‘ aie attaelu*d 
ladi.il aiiusvylnih siijijioit giooyvd st(*el xvoi’ins; 
the lajnd i(‘Xolution ot the x\oim eausc*s tin* 
e((b to tly fioin tin* (i*nlie, so that the rubbing 
IS etleeted bc*fyyecn tlie wium and the eoucayw 
111 i(*eeiit }ears, lioyyiwei, m.iehnu's liave b(*eii 
inti‘odiie(*d, ,md lonnd to yvoik satisfactoiily, in 
xylndi the yylioli* juoeess of tlneshing and nil>- 
bing, xyith subse(pii*iit elcannig, is jierfoi in(*d 
There is a ni.ii ked adv.mtag<* in tin* combined 

m. idnin*, ,».s when tlie (‘ol) is in(l(']>end(*ntlV 
ti*eat(*d it IS usually nt*(*ess,iiy to stole at any 
r.ite a portion of it, with tlie result that it 
becomes consolidated slightly, causing fc'rmeii- 
tatioii, wliicb ex (‘11 in the smallest degr(*e tends 
to make the rubbing less effectiye. Cob should 
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never be subjected to pressure, nor stored in 
thick lieaps, Jf possible, only frosty or very 
dry weather should be used for tliresliin|; or 
rubbing, as in dull or damp weather it is very 
difficult to free the seed from its small pod. 

[w. J M ] 

Clovers. - In agriculture this name is used 
sometimes in a wide sense, to signify legumimms 
])ljints ill general, and sometimes in a narrow 
sense, to mark off those species of leguminous 
])lants winch lielong to the genus Trifolium. For 
example, wdieii a farmer speaks of Yellow (Mover 
he ofteai means Methvago lupubna^ wliicli is a 
IVIi'dick Again, Bokhara clover is not a clover 
but a Mel dot, namely uSfehlotits alha, and S<m» 1 .i 
clover IS a Sainfoin, namely Ncfb/sanan roromt- 
runn. In this article the word ‘cloxei ’ is used 
in the naiFow si'iise foi species of the genus 
Ti ifolium. 

The (Movers are easily distinguish(‘d fiom 
th(Mi neai’est allies liy .ittciition to the two 
following ]»oints* (]) Tlie l>lad(‘ of tin* leaf is 
eonip(>sed of tliiee distiiK't jiiei es ot h'athds 
In .ibnoi’inal cas(‘s four leath'ts may occiii, as in 
Foul h'aved AVhite (Mov<‘r (2) The <.orolla of 
the fiowtu’ ]>ersists in a withmed loiidition, and 
gi\(‘S the fruiting head of the thoei that l>e- 
draggled .ippeai,inc(‘ with whuh wu* aie all 
famili.u J»v this nunk wt‘ can know at <uue 
that ^'(*llow' (Mover {Mvihrdifo liipi(hn<t) is not a 
(lov(u at all, ioi the black kidnev shaped finds 
aie pi‘it«*(tlv visible ,ind b.iie, a sign th.it the 
cctroll.i li.i', not, ])eisistid, but fallen avv.iv In 
pastuM' it, IS (‘asy to distinguish tin* thi<-e < oni- 
nioii foims of (lovei, nanuMy Jted, Whiti*, and 
Alsike, bv the following h'af (haiactms - 

Th<‘ Bed (Movei leaf-blade is (ovcied vvitli 
li.in , the other two clovei^ have b<dd skins 

MMie White* (Movi'i leaf-blade is <juite glos.s\ on 
the* under sill face 

M lic Alsikt* (Mover leaf-blade is (piite* dull and 
w lute* on t he under sui f.ice 

It IS also easy to distinguish the* leaflet of a 
clove'i fioni tin* leaflet of ,i J\I<'di( k (Medi<*ago) 
At the point of a Me’dick leaflet there* is a note h, 
e//c/ (I sm((U pXDKf projtrt.s f)om the ni>teh T]ie*i<* 
is no piong fioni the* neete h of a eloxe*!* le*af 
Ag.iin, it IS pe*ife(tly e*asy to elistiiiguish the* 
le'.if of ,i ge-nuine* ('ow (Ji.iss ( 7’; mednun) 

fioin th.it of those* v.iiie*tie‘s e)f Ited (Mov(*i (7’/e- 
Joliinn pntten.'ie) vvhieh are* sold in eeunnie*ie*e as 
‘(\)\v (Ji.iss’ Foi this, the* point tee atte*nd to is 
the* j),ni of winglike* outgiovvths from the* b.ise 
e)f the* le'af-stalk, i e the* sti])ul(*s etf the* leaf In 
ge*nuine* ('(»vv (fiass the* stipule*s aie nai re>w' and 
gie'e'ii, With a long nai low* jeoint In e*omme*i< lal 
( 'ow (Ji ass, I (' Ited ('lovo'i, the* sti]»ule*s ai e bi le.iel, 
light -e olouie*d, almost white*, and have epiite* a 
sholt point In tht*se* llght-e*olouie*d sti})lde*s a 
ne*tvvork eef daik v<*ins is very preimineiit against 
the* light backgiound 

VVhe*n the e*le)ve*rs .ire* in flovve*?* they aie dis- 
tinguislied thus bv the e*harae te*is of the flovve*!- 
lieMels Bed (Mov(*i has a loundish head with j 
!e*d e'oloui*, situa,te*d at tlie a})e*\ of the Jt*afy ' 
ste*m Alsike (Move*r lias .i he*ad e.hie*llv white*, j 
but ])artly ie*d, winch is situ.ite*el .it the* e*nd of j 
a long nake*d stalk (pedune*le*), spiingiiig from the ! 
angle between the upright stem and the green j 


leaf. White CMovcr has a white head df flowers, 
situated at the end of a naked stalk (peduncle), 
which springs fiom a stem creeping along tlie 
surface of the ground. CYimson CMover is at 
one*e kimwn by its crimson flowers, wdiieli are 
arranged in the form of a long head (spike). 

A clover seed is eomjiosed of a seed skin con¬ 
taining an embryo plant wutbin. The embiy'o 
j does not lie straiglit witliin the skin, but is so 
i doubled up that its ladiele jiait lies against the 
edge of the cotyledons Bciaise of this bend 
of the {*mbryo, the outside of ;i clover seed 
show’s a inlgo, wdiuh is stout .oni bioad if the 
ladulc within is bio.id, thin and n.iiiovv if tlie 
. ladnh* is naiiowg long if tlie Kuinh* is Jong, 

, and s<» foith B>y ;itt«nding to the feafiiies of 
, the 1 idgo, tin* cojoin of the skin, and the si/c, 
tin* vai lolls clovci sci'ds may be distinguished 
' 'JMic coloiii i( felled to IS that of tlie seed at 
matin ity 

/ov/ t'lorer Am/- TIii* iidge is stout, blunt 
at tin point, and ahoiit half ris Jong as the body 
of tlie seed Tin* .skin is glos.sy, ilaik vmlet at 
one end and yi*!Jewish at the other. MMie size 
is nsiiallv "2 mill long by 11 mm broad 

Abde CUncr JS!ee</ —MMie ndge is stout, 
lounded at, the point, and about three-ipiaitens 
.IS Jong as the body of the .seed MMii* lound 
])oint of the ladide sjireads .iw.iy fiom the body 
of the .seed, and so tlie foi m is that of a lo})- 
si(h*d h(*ait MMie skin is glossy, nf an obv’e 
colon?, maibled willi duty spots MMie si/e is 
I mm long by I mm bio,id 

White (^/(uer AVed—The i ulg'e is stout, and 
as Jong as the body of the seed Jls ti}) is 
ioiind(‘d, and so the foim is th.it of a lie.iit, 
hut not lop-sided MMie skin is glossy and yellow. 
MMie si/e IS jnaitKally th.it of Alsiki* 

The <|uantity’ of clovei .seed leijiiired foi sow¬ 
ing an impel lal .leie is as follows Jted (Mover, 

1(1 B) 2 i Ih of ]>ine geimin.iling s(*ed , .41sike 
(Mov’er, f) to 13 lb of jmie gi'iimnating seed; 
White (Moa(*t, 8 to n lb of pine geiiinnating 
seed The object of (iiltivating elovei may be. 
(I) to ])iodnee eitliei gieen foi.ige oi* elovei hay, 
(:i) to yield jiastuirige in gi,i.s.s mixline.s, (3) to 
seeine seed, and (4) to eniu'h the land Land 
ciiiuhment by im*ans of i lovei-giowing is as- 
so( lated witli a (citani root jiei iilianty. MMie 
loots beai numeioiis spei*ial swellings ealh*d 
‘ tnlH*rde.s’ oi ‘nodules’, whitli contain s])(‘eial 
ba( ferial org.unsms in then inteiioi. MMiese or- 
gain.sms h.ive tin* gift of ab.sor'lnng eh ni(*ntarv 
nitiogeii fiom the .soil atmo.sjiheie aiouiid, and 
of tiaiisfoinung it into a tombined foim of 
infiogen. MMius if comes to ]).iss that iloveis 
, (.m thrive on soils destitute ot nitiogeiious i oin- 
I ]K)iinds, w licit* other jil.int.s would t*t*rtainlv l.iil, 

; and loi the r«*.ison that tht'V ait* destitute of 
j iiii‘ans foi* inaniifai tin mg the i(*(pnsit(* nitio- 
! genoiis eoinpoiinds, the elementary foim t)f 
I nitrogen is int'it and nsi*le.ss for tin* jun poses 
i of the plant It IS easy to nnth*r->tami how the 
giowth of a CIO]) ot tlovt*i t*nrieht*s the lantl. 
Boot re.sidue.s ai»* h'ft behind, anti tht'.st* loot 
le.sidues eont.im nitrtigenoiis tompoiinds, w’liieh 
are leatlilv ehanged into forms suitable for 
tutlniai y jilants IMie.se eompounds aie not t>l>- 
tained from the soil, but are actually manu- 
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factuivd from the nitrogen of the air, and so 
the soil Ixromes eniielied by additions fiom 
transform(‘d atmospliei u* an 

Tlie vai loUH species of clover will now' be 
descrdxid. 

1. ('oMMox I{kt) ('i.ovLii {Trifoliunt pr(ifr)isr\ 
.as used in agiu ulture, is of \eiy few' yt'ars’dura¬ 
tion. Th(‘ whole ijlant is slightly hany, w'lth 
as( ending steiu'^ .ilxmt .l foot, in height Tin* , 
Stipules are bioad and Muiu'd, with sliort siilm- 
late points Th(‘ leaHi'ts aie <)bo\.ite or oval, 
oftmi with a hoiseshoc niaik in the centn* '^Phe 
lieads of flow’cis aie v<*i v couiji.ict, neaily globu- 
lai, and closclv resting on a jiaii of npp«»site 
giecu le.ives The teeth nf tin* (aly\ aie line 
and hairy, tin* lower one tin* longi'st, but < on- 
siderably slnutcr th.ni the contlla d'he latter 
is r<‘d, .ibout A in long, w itli .ill the petals united 
to tlie niidilh* so .IS to foini ,i nariow tube 'Pin* 
pod, enclosi'd in the <‘,l 1\\ and tin* withmed 
coiolla, contains but a single si'ed Of all the 
sjiei'ies of clove!’ tins is tin* most mitiitious, and 
tlie most gencr.dh cultiv.iti'd in all the nioistm 
eountiies of cential, noithein, and western 
Kill ope 

Cow (bi\ss or ZiczAo Clover {Tn/<>h(t))i 
mnlnuti) niin h lesciiihles the T pmtvu.st in bo¬ 
tanical ch.il.n tel s, but the loot is of h»ng<‘i 
diii.ition and i.itliei nioK' cKM'ping, tin* stems , 
taki* a /ig/.ig bi'iid at evi'ry leal, the stipules aie 
iiaiiow and grec'ii, with long line.ir points, tin* i 
h’.iflets ai e iisu.dlv n.iiiow oblong, t wo oi evi'ii 
tliiee times as long as bioad, and not m.ii ked m 
till’ centie "Plie dowels, of a bimht-ied, aie 
laigei than in T ;>/v//c//S(", and toi in a less com- 
lai t head, whnii is jil.iied on ,i stalk .it some 
ittle distaiK c aw. 1 } tioni the uppeiniost haves 
^Jdn* plant is but little cultiv.ited, for, .ilthough 
of longei diiiation, ;ind betti'i suited to some 
.sods than the common Jfed ('lovei, its ]»iodu((* 

IS univeis.illy lei koned ,is much h*ss in ipniititv, 
as w ell .IS h.Li shei, and not so sw eet o? nut i it iv e, 
bi'side.s, the s(*eds aie not obt.iin.ible m (oni- 
meice. Seeds of v.iiieties oi |\e<| ('htvei ai(*, 
hovvevei, sold undei the ii.iiin’ of ‘('•►w (li.iss 

,‘t Sri.l’IITlK-coLoi RED Cl.ov I'.i: ( 7" (K hi oIrKrii m) 
lias been oci.isionalh ie( oiiiiiieiided loi <ulti\.i 
tion in warm situ.itions It h.is a jieienni.il 
woodv loot, and is of lathei tallei giowth th.m 
the tw o last sp(*i les It is ( o\ (*i ed all ov'ci with 
slioi t soft hails, the stems .lie ei e< t, tin* stipules 
naiiow, the le.lllets ovate, the heads <»i thaveis 
are ( lose and (oni])act, ;is in 1' but the 

tloweis tlieiiiseh es aie of ;i ]iale-V el low' or sti.iw 
colour, with the upjier pet.il oi st.andaid lemaik- 
ablv long .iiid n.iiiow "Pliei e is ,ilso a vaiietv 
with pink tloweis, but, (‘onnng fi oin .i nnue 
southern latitude, it is ])ioh.i]»ly moie ti'iidei. 

4 ( huMSoN ( 'lover ( 7’ ///m; yn/Zv;//) is ,111 ei e< t, , 
haii’v annual, ] to "1 ft high, the stipules .iie 
broad, with shoit ti])s bio,id .iiid hbint , tin* 
leath’ts an* also bioad, and ne.ii 1\ louiid The 
flow el s, of a i ich crimson, an* in cybiidmal 
deiLse spike.s, placed at a con.sideiable distain e ' 
above the u]i]jermost leaves d’he teeth of tlie 
calyx are stitl, and not much shoilei' tlian tin* 
corolla. The cultivation of Crimson Clovi*i as 
an early gr(‘en crop, vi'iy gt*neral in tin* south 
of Europe, has of late years veiy mucli extended 


in England, northern Franee, Kelginm, and (Ger¬ 
many. There is a late vai lety, and also a white 
vaiiety ealleil T Mohneu^ whieh, liow'evei*, is 
miieh poorer in ]>ioduee, without any eoi lespond- 
ing advantage 

T) EoyitiaxN Clover (7^ AJvxaniJnimm') ww- 
f»thei* annual, much eultiv'ated and highly pi i/(*d 
for* its Iiixni lant gi’ow'th in the luh alluvial soils 
of Egv])t, but rather tendei foi this loiintiy" 
It IS neaily smooth, tallei and more slender 
than the T mcariKituni^ wuth naiiovv h'atlets 
and .sti])nle.s, and small eonieal heads of ])ale- 
yellow' flowers 'Phi* Italian T sitpnium is veiy 
ne.ir to it, but with slioiti'i leatlet.s and ])iiikish 
tloweis 4'he 7’ i t's/ipnidtimi^ with small ])ink 
tloweis, and a lalyx miu h inllated aflei tlovvei- 
ing, with tvv(» long points, niav also he men¬ 
tioned .IS om* of tlie most Iiixiii i,ilit s])(‘< U's in 
sonu* ptistuies of tlie south ot Eiiiope 

t; White Clov hi, also known as Di'ieii 
Clover (7’ ;ryyc/y.s), is ,i low, smootli pen'iinial, 
Witli stems (leepiiig foi the most ])aTt on the 
suit.lie ol the gnmnd The stipules .iie mem- 
biaiioiis, the leaf-st.ilk \eiy long, .iiid the li'af- 
l(*ts bioad, ohovate, often with a hoiseshoe maik 
in the<entie 'I'lii flow ei-st.ilk lie.iisa globiilai 
he.id, or i.itliei umbel, of niimeioiis white oi 
p.ile-pink sw eet s( ented flowei s, wliii li, altlioiigh 
elect w hen they fii’st < onic out, Im'cojuc pendulous 
as they wither l»y the (iiivnig downwaids of 
then slendei ])eilicels d’hecal\\ is (juite smooth, 
with teeth .ihout .is long .is tin* tiihe d’fie pod, 
.ihoiit the length of the lalv v, is em losi'd in the 
failed eoiolla, and (ont.iins tliiec oi b»ui \(‘iv 
small seeds d'his is ,i most vahi.ible ]ilant foi 
pastui.ige <tvci (lie wlioli* (.f Eiilojie, ('iiitial 
\si.i, and Noi t h Amei K a, and IS now iiiti nduM d 
.ilso into Sout h Aim i i< a 

7 lil NMNO El I 1 \LO Clo\ ER ( 7’ .vUy/oyyy/c///yy/), 
<1 Noi th ,\iiie| ic.in sjyei ich, isveiv iiimli lik(* <Uir 
W'hite Ciovei, but of mole liiMiii.'int giowtli, 
.ind mole suduh'iit , tin* tloweis aic l.iigei, the 
iippei petal, Ol staiidaid, luoadei and ol a losi*- 
ii*(i, the otiiii pet.ils white, and tin* pod h.is 
i.iicK mol e Ih.in t w o s(*(*ds Xiiotlui Ameiican 
Ihitl.ilo ( 'lov ei is 7’ if/lrnnii, lesembling \lsike 
in its mode of giowth, but it is haiiv, with 
mii(h i.ngei tloweis, .md Jong tei*th to the 
(ab \ 

H Xlsike Clover (7' /yy/y/Vf/yy/yy) h.is l)e(*n long 
cult IV,ited in the suiitli of Sw<“d( n, .md is sti'ongly 
leioinmendod foi cold, moist, stitl soils It i e- 
seiiililcs tlie loiiimoii Eed ('lovci in st.itnie .md 
mode of giowth, luit is nion* lasting 'Phe v\ hole 
]»lant IS bald, tlii’ stipules bio.id .md ])(anted , 
till* le.ith'ts obovate d'lie Howeis, in loose globu- 
1,11 hi'.ids Ol uiulx'ls, .md tinned downvvaids ,is 
tliev fade, an* liki* those of the |)iitch(oi Wliiti*) 
<'li'Aei, Imt i.itliei l.irgci, oi a i ich lose coloin 
mixed with white "Phe pods liaxe ii.siialJy two 
seeds only 

J) Hoi* TreI'OIL (7\ /i/oruDibnis) i\ih] SrcKLivo 
Clover oi Small Yellow Clover (7’ hhfonne 
Ol yyy/yyyy.s) ail* t wo sjH‘(‘ies v'ery mm*]) (onfoiinded 
hy I idtivators and se<*dsnien, and dilleiing, in 
fait, hut little fiom eaeh othei, exce])t in the 
size and inimhei of then tlow(*is They luivi* 
,ilso been ninch lonfounded witli Trefoil {Medl- 
caijo lupulina\ but they are readily known by 
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the generic character of Trifoliuin, namely, the 
small straiglit |)(k 1 enclosed within the fad(‘d 
eon)lla. Both are smooth, slendei - bianclied 
aniiuals, with decunihent or ascending stems, 
bioad'pointed stipules, and heads of small yellow 
flowers, which, as they withei', become fiist 
whitish, then turn to a pale-brown, with the 
iippei petal or standard maiked with hmgi- 
tndinal stripes, and enclosing a small one-s<‘eded 
])od Hop Trefoil is the larger plant, and the 
mole generally cultivat<*d, afibiding excelleiit 
foiage, though limited in (|uantit>. 'The dowels 
are numerous, in dense heads neai ly k in in 
diameter, with the u]iper petal of eiich flower 
bioad and sfiongly strijied. {Small Yellow 
Clover (T is smaller in every lespect, 

the dowels esjjeeially are inuch sinalJei, with a 
iiai'rowei and less (listiiictly stuped standaid, 
si'ldom moie than five* oi six together in small 
loose heads Suckling Clovm (7'. minus) is but 
a slight variety of the lattei, rathei mort* luxuri¬ 
ant 111 growth, with tim oi a dozcui llovvi'rs in the 
ln'ad But the name is fiiMpiently gneu to the 
still moie luxuiiant T pi ociimlmn.s. 

[a n M'A ] 

Clover Sickness and Fungous Dis¬ 
eases. T1h‘ dis(MS(*s of Red, White, and ( ’rim 
son clovei s, Alsike, ami olhm s])e< les of 'Pi ifolium 
may be consideied togethei ; those of liucein(‘, 
Sainfoin, and then allies will be (h'alt ^vlth s(‘pa- 
rately (see* Bi'ckrnk) 

(’i.ovmi Sickness 'J’his teini is iis(‘(l to (h‘- 
s(!ibe a \sidespic,icl disease, fh<‘ s\mptoms of 
which, ,is givmi b\ W’liteis, ,im' not alwais tlu* 
same; it ap])ears that th<‘ lapid dying od‘ of 
elo\ei whuh mai ks tin* disease is (aus<‘d bv 
vaiious agents It is necessaiv to distinguish 
dain<ig(‘ (i(»ne to tlu' <lo\ei ‘seeds’ by oats oi 
b,til<‘\, fioiii damage done latei Aftei the c<un 
haiNest, it is not umommon to see ti.nts ,ind 
patches o\ei which the ( htviu pl.intsaie killed, 
these may be pi.ices wdieie the (oi n has l)een 
too dense, oi has ‘lodgiaV, oi where (oin shc*a\<*s 
hav(‘ stood in wet weather, tin* same thing max 
o(cui undei a tlmk undcigKUvth of weeds, oi 
where watei has lodged in hollows. Jf the 
<*lo\ers die away during the first wnnter*, it may 
be due to th(‘ soil being so acted on by wa-tting 
and dryuiig, by^ fio.st and thaw, tli.it the clo\ei 
])lants become ujirooted, esjiecially if they h<i\e 
not looted dei'ply dining the fiist summei .ifter 
sowung On thi‘ other hand, the disease has bemi 
tiaced to ])arasitie organisms, and in cases of 
Bed (’lo\ «•] sickness we ha\ e almost ahvays found 
thest' pi'esent The syin])toms are generally <»b- 
smwed in tin' autumn after the corn hai'vest 
the foli.-ige br*coiiies discoloured and cimued 
wnth a fungus mycelium, the leaf-stalks boc«)me 
rotten and collapse, the young leaves in the 
crown are next attacked, and a decay oi* rot ' 
penetrates into the ta])root If the deeayung 
loots are examined mici oseoyjieaily, they are seen 
to he pel moated wutli a. fungus iny'celiuin, and 
are infested with minute eelwu»rnis or nema¬ 
todes (see Tylenciius). So intimately do tlieso 
two yiarasites wmrk together that it is difficult 
to say which is the primaly cause. The fungus 
generally present is one of the Aseomyeetes (sec ! 
Fuiroi) cailled Sdei'otinia-, a useful illustrated I 


aeeoiint will be found in the Journal of the 
Hrjy'al jAgrienltuial Society, \ol. Ixiv, 1903. Tlie 
mam facts in its life-historv are that it foi ms 
on living foliage a biowiiish mycelium without 
1 spoiules, then minute hlack sclciotia <*i resting 
masses of myeelmm aie found on the dead plant 
remains, the.se sihuotia may gmminate at any 
tiim‘, and eithei prodm t‘ tin* mycelmin again or 
give rise to small luownish asens fiints consist¬ 
ing of a slender .stem be.iimg a tl.itlened disk 
c(»at(‘d wuth asei eontaimng ascospoies. The 
srleiotia are piodnced in laig(‘ nnmbeis and 
may suiMve many yt'ais, so that kind once 
infe(‘ted will piobablv icmain so "I'his si<*k- 

iiess d(»es not easily .ittack Alsike .iiul White 
(’lover. 

Treatmvnt Aftei obscu \ a1 ions extending over 
sexm.il yeais, we ha\e alieady lecommended 
th(‘ following imMUsof (lus king sickness of Red 
(’Jo\ei (Ramphld No 57, I )epai tmeiit of Agri- 
eiiltme, I’niveisity of Leeds, IffOO) (o) A stiong 
de(‘p -1 ootcil plant of (lo\ci, (5) gia/ing by 
she(‘p in autumn to ledmi* tlmk foliage and to 
make soil (iini, (0 a wintci diessing of (pmk- 
lime, (<•/) glowing Msikt' and White (’lo\er 
along with Red ('lo\ei Hniing leiimt years 
theie has been a ni.ii keil (linnniition of i‘lo\er 
si( kness w he) thicsi^ iikmsui (‘s ha\ been cai i led 
(Hit 'j’he (lown lot (lines not kill tlie T'oot at 
omc, and tins ticatmeiit aims at let.irding th(‘ 
ptogicss ot th(' (lis(‘asc (ill the following spiing, 
when the inotsstill .lIim* will put out new' shoots 
Rxpeiiinents with spi.tying fungnides weie not 
suecesstul enough to w.ni.int i ei ommmid.ition. 
It w.is also (»hsei \ed tli.it sonic* \.iiieti(*s, smh 
as Chilian, wcic* nion* ic'sistant th.in olhms 

Otiii u I>isk\s1'S oi ('[.ox kk aie Ress ilesliiic- 
ti\e, and an* limitcsl to m'rt.un sceisons oi to 
spcsial distiiets I'owdciy Mildew (/i’/y.s^Jo*) 
cause's the lc*a\(‘Slo bes onic c o.itc'd xx ith a white 
mould, x\ hi< li in antimm iMnoiiices studded with 
liny blac'k ascus (luits, the giowth of the ]»l.iiit 
maX' he letaidecl, hut the le.ixes do not heioim* 
discolonied Downy Alildew (/V/o/m.syoonc) may 
!»(•( omc* dcNstinctive m wet sc'.isoiis, .md the dis- 
(oloiation of the foliage* is simil.u to tlwit in 
<*lox’ei sK kness Bust {Vmmifvus) .(])peurs in 
dry seasons as blown s))nts x\ hieli gi\e off .ihiin- 
clant spoices (s(‘(* Ftnoi —‘Jtusts’) 'J’hc* pr(*sc‘iicc^ 
of numerous roundish blown spots (la*af-sj)ot) 
frc*quc*iitly aecom]).ini(‘s i<‘taitl(_*(l growtli, wlic'ie 
fungi aie ])ies(‘nt, it is gen(*rally I'svudopi’zr.a 
/nf<i/i(\ but other spe<*i(‘s li.ivc* bc*c*n lecoich'd. 
Ill Ameiica a disease* iesenihhng oiii elo\c‘i sk k- 
iicess is known as ^Anthou nose, and it has been 
ti’aec'd to a minute* fungus (fW/c/o/'ivr/noa). 'Phe 
jinncipal damage* done by tlie*a]»o\e fungi is to 
ledue-e the* e lop and to hinder formatnui of .see*d. 
After cutting or gia/ing otl the* elox'ei, the lanel 
should be plouglied deeply, and if there is ic'.isoii 
to suspc'ct dcfieieiiey of lime this should lie* aj)- 
plie*d before* clover is again grown. [w' ei. s ] 
Clover Weevil. Se*e An on auriuans 
C lub Farms, Club Stocks. —In the 
north f>f Se*otland, in the* Inll-graznig distiicts, 
a system of farming by xvliicli tlie sfoek aie* the 
eeuimion yiroperty of the e‘i“oftei s or small fai iners 
of a toxvnshi]> is knowm as club farming. A 
considerable number of club steaks are to be 
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found in the island of Skye. The sheep are 
managed as if they belonged to one man A 
shepheid is employed, and all details, sm-h as 
the selling of cast ewes, lambs, and wool, aie 
undertaken by a small eommitt(‘e The aihan- 
tages of a elub stock on a common glazing ovei 
a number of small flocks held indejiemhuitly aie 
twM) ovei stocking is ])re\ented, as it is foi the 
common good that all the shee]) should thrne, 
and continual I'ounding up or gathering of the 
wliole sheep s(,ock vvlnui one man wishes to see 
Ills own small floi'k is ]uevented. TIumu etieally, 
club sto(‘ks should be more ]>iofit,ible than a 
number of sni.ill flocks, but owing to the difh- 
culty of getting (‘fbiuent co-opiuvition at shei^p 
sh(‘anng, dipping, lambing, \c, the crofter 
towuisliips whuh run club slocks do not seem 
nior<* ])iosj)eious than otluu's 

llt'ic .ind tluue club faims ma\ lu' found 
whei e not onl\ the sliei'p, but the cattle, boises, 
and im])lements aie common piojxutx 'I'lu' 
system stsuiis to woi k fan U w ell v\ hei e the hold¬ 
ings arc small, and iishirigoi some other occup.i 
tion brings in .idditional KwmiiK' (it. n u | 
Club - root. S('e 'J'rKNies. — l^vuAsrrif 
Fun (11 

Clump, a t.(*rni used bv gaidtunus to d«‘- 
sci’ibe a ]>l,iiit whicli ])rodue<‘s numeious stems 
fiom a coiiiiiion lootstoik Some jilants if left 
undistuibed foi'iu e\teiisi\(* (lum]js Koi pui- 
poses of ])rop.ig.itioii this li.dul lias its ad\au- 
tages, as the eluiiip may l»e dug u]» and duided 
HO as t(» foi 111 a huge number of sep.iiate ])lauts 

|h » ] 

Clun Forest Sheep. CIun Koi(>st is a 

liilly district Ill south-west Shiopshiie, wedged 
in between MontgoiiKUW shii e on one side and 
Jladnoishire on tlie othei, ,ind forming lieie a 
natiiial boundaiy lietweeii Fngland and Wales 
Of old, tills extensive tirUt was all no d<uibt a 
‘forest’ 111 tlie sense of bmiig lougli and uneiilti- 
^ati'd eountix iMudi of it is so still, Init the 
gie.iter pai t lias long been undei eultn.ition, 
and tliere is m it some exeelltuit land 

The (’lull J^’oiest slu'ep, soiuetiiiH's known as 
‘(’Inns’, ale juobably a mixed l)io(‘(l d’}iev« is 
reason to beliexe that the (’luii, tlie [{.idiioi, 
and the Kerrv lull sheep In-loiiged ougin.dlx 
to tlie same t> pe, and thcKMaii 1 m‘ little d<*iibt 
that tliey w'eH* all more <»r less cIo.mIx allied 
The oiiginal Ohm Korest sheep weie a sm.ill, 
liardy bleed, reseniblmg in some ies])eets a i ei- 
tain t>pe of mountain slie(*p found at piesiuit in 
mid-Wales The w(»ol wms wliite^ luit tin* coloiii 
of the fac(‘ probably v.ii led, as it does in t]i<‘ 
modern hived The (’bin Foiest fhak-owncis 
are s.iid to have ciossed then sheep in the lust 
iiistaiiee wuth tin* old lauig J\I\ud bleed, .ui 
anei‘stor of the model ii Sliio])sbiie lii mou* 
rec('ut times it is mu tarn that iiiiuli iShiojisluie, 
and ])ossibly also some il\(hiii(l, ])lo«»d has be^ui 
intT’odiieed 'J’lie best. Oluii slice]) iiow^ <.los(d\ 
resemble the Slno])shirc breed, whilst otbeis 
unmistakably suggest then F'oit'st ancestors 
The face coloui vai les coiisidei’abl v, some bav mg 
tawmy or browm, and some sjx’ckled hues A\- 
tliougli not reduM'd to a lixed tN])(‘, tlu‘ bleed 
lias uevertbcless becui gieatly mi])rox(‘(l in recent 
years, and wuth the gnuitei attention winch is 


i' now directed to the (pu'stion of .selection it will 
doubtless continue to improve m quality As 
it is, (Mull .slieej) must be legarded as amongst 
the most useful of British slieej) wdiicb ar(‘ .suit¬ 
able for upland di.striets. The ew'es are excellent 
nurses, and reijiure very little attention dm mg 
lambing and r(*ariiig There is scarcely another 
1)1 eed of tbeir size and weight which wull do so 
well during wuntcr without artifiiual food of any 
kind, and bring tlieir lambs to such jierfectioii, 
and so early, tbi‘ follow'ing simmuu’. It is lare 
also to find a com]K).site bleed, in winch the lull 
cliaiacter has been l.iigely i('tam(‘d, that airive 
at matinity so e,irl\ as do the (Mims At one 
time (Mim twves wuu’t* gicat laxoiintes wuth low¬ 
land fanmu-s on both sides of tlu' Welsh boidtu', 
for ciossmg wuth Dowui and other tups with a 
view to the re.ii mg of eai’ly lambs. Ow ing, Iiow- 
evei, to the mtioduction of .so miicli Sbrojislnre 
blood dining I’cceiit xeai.s, it is becoming e\ (uy 
\cai moi'c difficult to obtain (Mun Foiest (*vvcs 
of the old t\])c fill tills ])un)osc, and tluur ]>lace 
IS biuiig takiui b\ ’Welsh mouutam t'wes (Mun 
wetluus and (‘wes wIkui fat m.iv weigh considcr- 
ablx’ o\ci 20 Jl) ]MU‘ (ju.iitci, and tlu* mutton is 
of excellent (jualit \ [( n .i J 

Clydesdale Horse. — ( '1\ desdalc is the 
ancient name ioi llic countv nov\ known as 
li<niaikshnc A breed of lioises bearing the 
(oimt\ miiiH* must li.ive oiigmated oi eome to 
distiiKtion within tin area cmbiaced b> the 
name Anx atliuiipt, th(u*cfor<‘, to disco\er the 
oiigm m its ])iescnt foim of tlu* Scottish bic<‘d 
of (liaught lioises must, m tlu* very nature of 
the < asc, tiist (oiic(uii itself v\ith horsi' bleeding 
III the valhw of the (’lyd(‘ oi its tributaries. 
Jii tlic two St.it ist i(‘al Aim omits of Siotlaiid, 
(M)mpil(‘d iiiamlx by tin* j),msli mmisti'rs and 
])ublisl)ed, tin* tiist oi ()1(J towaids the close 
of tilt' IHtli (ciitiirv, the .s('( Olid oi Ist'vv about 
the middh' of the lOtli, tlu're is lunit'd much 
mfoimatioii (M)uceiumg hoises and tlie tradt* 
m hoist's thiougliout Laiiaiksliiie and the im- 
mc<li.itcl_v atljatciit comities Su((t'ssi\c wiitois 
}i.i\t' madt' use of tliat matei i.il fiom timt' to 
tiiiM', xMtfi the icsull. tliat nothing that is nt'W 
tan be xMittcu toiK'ciiimg tlic (*ailv hi.stoi'v 
the (’hilt'stiale liict'tl MMu' one futtad out- 
stamlmg f.u t m all tliat lias bct'ii viiitten is 
th.it tlie (’Iv tit sda It' iuust* is native to tht' aica 
.iflt'i whitli In has bt't'ii naiuctl, but tb.it tlit'ie 
aie big dillcicut cs Ix twt'cu the favoured tv])t's 
at silt t cssiv c stages ol his modem lustoi y 'That 
e.xt.t'iiial mllut'UM's from Flandi'is and fittm 
Faiglantl—ha\t' fiom tmu' to time been grafted 
tui tt> tht' paieiit stem taimot l»e gainsaid, but 
amidst all t hangt's a certain gioimd tvjs lias 
pt'isisted MMie mtxbtiealioiis t'Hcett'd bavt' been 
tbit tt» tlu' it'tjuiiements ttf ti ath^ and conmu'm', 
anti all tliaugcs liavt' h'ft some ])t'imanent ad- 
v'autagt' bt'limd tbt'iii 

Tlic liistoiy of tlie bit'ctl may be eoiisitlt'it'tl 
m .m ordt'i’ly x\ay uuth'r foui t'jiotbs; (1) the 
tiaditional; (2) the liistoncal, (iJ) tlic niotJcm ; 
(1) the s>st.('matit Fttr mftu'inatioii coiiet'i'iimg 
the hist., wdncli may be legal (led as extending 
fniiii the 12lli to the dose ol the 17tb ('ciituiit's, 
lefeierit (' must be made to gent'ra.1 lustoi x, and 
inferences diawn from that liistory. Foi know- 
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ledge eoiiet'rniiig tlie second, the }>r<)gu*ss of 
Scotland dniing tin* 18th and e,iily pait of the 
llHh ((‘ntuiy ])i<)vides niat(‘j lal 1du* nnxlein i 
])eii()d dates lioin .ihont 18:^0 to 187H, and tin* 
liistoiN of tin* l)i(*('d dining th.it peiiod is 
jiaiallcl with tin* .-^toiv of tin* Highland and 
Agiii ultuial So(i(*|\, and (lie de\«‘io|)nn*nt of 
IJiitisli j)n! i* In (“t'ds of (*\ ei V d«*s< i jjition S\s- 
tfin.itir hireding of (‘I \ (h'sdalos Ix'g.in with tin* 
ni'^titntion of tin* ('I \ dosdah* Hoim* S«»(iet\ of 
the 1 mind Kinudoni of tlinat IJiit.iin .ind li»“- 
l.ind 111 dune, 1.S7T, .ind tin* pnliln .itnni of tin* 
lh‘ti os|)(‘( 1 1 \n \ oInnn* of tin* ('Kdnsdah* St nd 
liiMik ]i\ tliat s()<ntv in I )r( <*niln*i, 1S7M 'I In*^* 
jia*^! tlint\ \iais liaM* \\itin*ss(‘d an enonnoiis 
( xjMiisnni in tin* foingii #ind < oloni.d dnmand 
ioi ('l\d<‘,sdah's d’liis drill,ind In's fliKtn.itrd 
fnnii linn* to linn*, Init t.ikiii .ill in .ill it has 
Ik til .1 gir.it faitoi in ni.iintainiiii; an intrii*st 
in tin ln(.(*ding of di.iiiL,dit Innst*'^ in S<otl,ind 
'I'l: Mil 1 io\ M. 1*111101) Stotl.ind had a good 
l)M*rd of Inn St s f 1 oil) .1 \ t'l \ r,l 1 I \ ]l(*l 10(1 'I'ln*! r 

.lit* l.iws M*latnr to tin* t'X j)oi t.it'<)|. of hoi srs ,is 
('.iil\ . 1 .^ the (l.iNs of tin I'ort King (Mil ',Vi ) 
At th.it t inn*, Inn srs o\ ri thH*( \(*.ilsojd wtir 
jit'i niitlnd to hr r\|)oitrd, hilt duiiiig the Ih 
oi in \ III 1 .■)()7 t xpoi t.it loll w'.is jn ohihit(*d St ot- 
l.uid h.id oftrii gi t*.it ri int(*i ( oiii sr with t In* ( ‘on 
tinenl in thosi (*.iil\ d,i\'- th.in with In i in*.ii(st 
n(*ighhoin , Kngland, and tln*ir w.is ( oiisnh*! 
,il)lr \oliinirot tiadr hi*twrrn f'l,iin (* .Uid l’'l.in- 
dris on tin* oin* h.ind, .ind poits on tin* S(t»t- 
tish e.ist(*in si*,iho,iid on tin* otln*i 'I'hr old 
Monkish < .irtiil.ii i(*s <*ont,iin inin li iiiforniat ion 
ahont tin* ti.idt* of thost d.iNs, hut when tin* 
hrst Is said toi MU h infoi mat nni, it.s(hit*f xalin* 
IS ant n|ii.ii i.in 

Sr\(*i<il of tin* e.iilv Stiiait kings W(*ie hoist* 
f.intieis, and did sonn'fhing to iinpiove tin* 
natiM* hi erd, hut uiifoi t iiii.itrly then idt*al.s 
A.in<*d, <ind .inx thing like .svst«*niat i< ini]n*o\(*- 
ineiit was out ot tin* (luestioii (>nr io\.il jiatioii 
f.iNouied hoisrs foi speed, .'inotln*i w.inled wai 
liorses i,a])ahle (tf rallying inrii in ainioui, 
whili* jio.ssihlv a thud inav liaxt* had some aiii- 
hilions 111 tin* diit*etion of .i p.irk Innsr The 
diaught lioise, as w'e know' it, is oh\ lously ,i 
eie.ition of niiuh latei date, iS’ot until Scotland 
liad roads could she h.i\e had much need of 
the liorsr which ])ulled hy the shouldt*i. Suie- 
foott*d animals, c.ijiahlt* of ean ving heavy loads 
on tin'll* haiks along In idle iJ.iths, would In* 
chieH> in favoui, and sii(*h a, horst* w’oiild differ 
in material lesjiet'ts fioin the a<*tive (’l\desdale 
of to-day. 

Until the Revolution s('ttlrm(*nt in lf)81) ga\r 
tlu* kind rest fioni war there could h.i\e hern 
no o))poitunity foi nn*n to puism* the hieedei’s 
ait, which IS distimtly an ait of ]K*a(r. This 
applies w'ltli ])et iiliar toiee to the n.itive lioine 
of the model n (_1\desdale If sm*h a home 
exists foi him any when* it is in Ulydesdale and 
A\ondah*, 3 et the.se were precisely the districts 
111 Si'otland to wdiich the Re\olution .settlement 
hroiight ])('ace. It may theri*foie he safely con¬ 
cluded that the modern (Mydi'sdale wms not in 
the thought of tin* men who lived a pieearious 
life on the liillsides and in the mo.ss hags of 
Scotland. Their horses wunild be sure of foot 


and stout of linil), hut ahility to ])ull a load 
w.is liaidly lik(*ly to hr om* of tlu*ii diaiac- 
tei 1st u s 

llisToiiirvL I’laiion—S<*otland, as a whole, 
has leallv no iiidiistiial hislon woilliv of the 
naim* until the < losi* of llir ] 7 tli (*<*ntui \ \\ lirn 

.It l(*iigtli tin* loiintiv had i (*sl fiom tuii.ioil, 
<ind the ni<*n of h.iii,n ksliii <* ( ould dr\ otr t In in 
S( 1 \(‘V, to till* .Ilts of pr.nr, th(*\ liallll.lllv (li 
sued to jK(ss<ss lioisrs wlinli would,issist them 
III t lit* tilling of till gioumi Tin* opriiiiiL: up ot 
tin L.in.ii kshiK* ( o.illirhls .iml t In i isr ot m.inu 
f.ntUH's o,i\( a Liir.it iiiipi tii I > ,1141 n nil iii t*, 
iin 1 ( ,isiiiL<' the drill, iinl hi n-^ pioilints, and 
also utili/ine its hoisrs \n impiovrd a'Oi'ul- 
tuM* ,ind .111 I Npainliii'* (omim'ii'* hoth ih iii.ind 
impiovod 1)01 St .,.111(1 in tin t.is. m jKtint tln*v 
L* tiirin Tin <'l\(listlah hlrrdei of tin p.lst 
is not likt !\ 1 » h.iM* f.il!(*n slant ot tin* < Ivih s- 
d.ih hill (hi of tin* pi(*sriit in this, th.it in* 
woiiM (inle.ivoiii to piotlint wh.it tin* m.ii kt*t 
I r.plll <*(l 

Tin* I'sth (riitiiiv .111(1 r.iilv ji.iit of tin* l!)th 
IS rvtivwlnir (i((lit(*d with hi iiig the hiilh 
tinn* of oiii modi in hi((‘(K (,f c.ittli, InnsC'., 
sln*(*p, .111(1 pies 'I'ln* (iss.ition of iiiti iin'i me 
w.ii, tin* Union of 1707 , tin dev(*lo|im( nl of 
ti.nh , .111(1 tin* 111.iking of loads, ,ill (,ilh*(i foi 
.1 lioisi* (h.it (ould pull as Will ,is ;i hois( that 
I ould r.ii 1 \, and tin* hoi sc w.int ♦ d w .is pt oilin 1 d 
hv the tai nn Is of ('Ivdr.sd.ile Tin* fouinknioii 
w.is alie.nh at h.ind, tin* ipiestion is, M’h.iL 
w.is huilt upon th.it found,if loiU Siindiv tia- 
ditioiis .ill ])omt to the l■'h*nlls]| stallion In ing 
the agein V emplovrd, although thosi* who look 
,it the Flemish st.illioii of to-d,iv m,i\ hi* foi 
given a measiiie of sieptnism ,is to th.it The 
iinpoi t.itioii of I'demish stallions is vaiioiisly 
(lediti'd to one of the eailn*! Huki's of H.iiuil- 
toii, to one dohn l*.it(*ison of horhlM»(h, in 
U.irmiih.irl ]).insh, in tin* Uppt*i W.iid, and 
to dames, sixth Huke of Hamilton (17 UJ .'‘>8), 
who kept a daik hi own Fh'inish stallion foi thi* 
use of ins liaii.iikshiie ten.iiitiy <it St.i .itliaven 
Uasth* It IS not ncd'ssai v to .itteiiqit to re- 
concili* the v.ii lolls th(*oiirs, vvhnh do not ii'.illy 
(ontliet Theie is no le.ison wliy dohn I'ati'ison 
should not h.iv'c* liad a Ideinish stallion at Lodi- 
Ivoih .ihout 171 .'’) L'O, and daiiu's, sixth Huke of 
Hamilton, anothri in Avond.ih* fiom 171 li r)8, 
01 foi tliat matti'i* anothei Huke of llamilLon 
‘six line hl.ii'k stallions fiian Fkiiidei's’ at Sti ath- 
aven ('astle a lenturv (*aihei d'lu* liki'lilmod 
is lh.it .ill thii'c .stoiK's h.ive a suhstiatuiii of 
t.ruth, th.it the ‘nag whiih served tin* ii})l<ind 
f.irim'i* in tin* day of hi idle paths and wailike 
lor.ivs W.IS inipioved and eniaiged hy the use 
of sill's of an alien hieed, slronget and kiigei 
th.in th.it. witli whiih tliey were mated Tin* 
' Loehlvoi h males weie rather famous dining the 
dosing ipiaitei of the 18 t]i and liist ipi.iili'i of 
tin* Iftth centuries, .ind there is a vvell-authen- 
' tieated story of one of them liaving been tlio 
I .inee.stoi of one well-known strain or family 
' among modi'i 11 (‘lydesdales. An Enghsli stallion 
j n.imed Blaze was hiouglit upon the seem* hy 
i another of tlie Patersons of Loclilyoch about 
! the year 1780 , and as late as 1836 , in a })uh- 
I lislied account of a ‘love darg’ at Drumalbin to 
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the first Paterson of Loelilvocli, who leinoved these are eliaracteristics not imposed on the 
thithei, this horse is sjioken of as ‘ha\inj( breed by Hlazi* or any other liorse Tliey are 
founded tlie famous (’l\desd.ile breed of horses’ tlie foundation of all subseijuent improvement 
Tins IS a somewhat IiImu.iI tribute to the siieeess Modkun History—C lydesdales liave not up 
of one horse, but doulitless eaieful seleetron and to this date been classed as siudi at the sliows 
bettm tn'atment of the stock des<'ended fi'om of the Highland and Agileultvnal Society. For 
him and the n.iti\(‘ Jjanatkslure mares would more than a cmitury the breed has simph been 
ellect wonders ofhcialIv described as agiicultuial hoises Thi.s, 

The imjnoMuiH nt of .iginultui'e would do howawei, does not alter* the fa(*t that nearly 
mu(h to mould the t\]>e of diauij^ht horse all the hoises showui at tin* national e\ents 
wTinled, and .i wiittu* about the \ear lSl:i hits liave, duiing a jieriod of at least 120 years, 
eni]>hasis on this as])<‘( t ot the (picstion Jle been natne born. The outstanding e\ce])tions 
leteis to tin f.iet that tlie 1 jotlii.ins and Pel wick- t<» this rule aie found duiing the years 1870-84, 
shiie de]>ended for then* hoise su])plies on th<* , when the late Lawrence Drew, tenant of the 
w'cstei n counties of Scotland and the northern ; farm of JVlerryton, Hamilbui, and some' others 
countK‘s of England Jn \ol in oi the Old sik c(‘ssfully ('\hibited mail's bred in England 
Statistical Account (Ibitheighui ])ansh) we are ! From time to tune the names of hoises occur in 
told tliat tlie faiiiK'is u|) the coiintiv had taken | tbe lists whii h were also bied in England, but 
aih.nitage of the inliodiKtion of tlie Flemish 1 taken as a whole, the history of tin* develo])- 
st.illions, that numbi'rs of colts wcie sold at | ment of tlu‘('Kdesdale breed dui ing sixty yeai s 
Lanai k and Cainwath and wen* then tiaincd i is lecoided best in the annals of the Highland 
for di<iugl)t, and were sold at tlie Putheiglen i and Agiicnltural S«>(ict\ The eailiei cata- 
faiis, and ‘takt*n to the Lotliians, England, iJLc ’ | h»gucs, liowi'Mu, gi\<‘ \eiy little information 
Al tills peiiod it was undeistood that the biei^d- [ ri^g.iiding breeding The only* chu* to ])edigiee 
ingaiiM foi hoises would follow* the de\elopment i is the ])la(.c of foaling, and the distiK't in wliicli 
of jia^toi.il fainnngand till ni])giow ing , and this ' a hoise m,»y h.i\ebet'n ti.iNelling 
IS pieuselv w’hat has hapjiened 'LIh* ilistiats | ’I'heii* w'eie hual shows at a \eiy eaT‘l\ peiiod 
in w liK h int( nsi\(‘.igiicuUuie is ])iosecuted haNe I in S(otland, and authentu leccuds of CKih's- 
r.irely bt'i'ii suet cssful in bleeding hoises 'Flic ilales e\hibited at tiiese ai t* soiiietiincs of eai her 
liest ha\e geneialL been bied wh(*ie daily ing dati* tfian the lecoids of lioisi's in tin* national 

and turnip glowing »ire piosecuted Conse annals Tins is tine in .i special dcgiee of Cal- 

(pu'iitly fioise biei'diiig gradually ixtended to ' low.iy, wlicie shows seem to li.i\e been field 
(billoway, when* tin* (Msdi'sdale ni.iy be said to long befoic the tune of Andi'isoii of Diuinoie, 
h.i\(* found a second hcuue Tfie e.uly histoiy i the* acknowledged lc*adei in tin* achaiKi* ino\<*- 
of fioise bleeding in (falloway is shioiided in nic nt in flic* L’fiiiis ’'J'lie iiatuial course of pi*o- 
nnsteiy Like (*1\dc'sdale and A\ondalc, tlie c*(*duie, fiowexei, is to follow up tin* tiail from 
»Stc‘waitiy and Wigtowiisliiie had little rest its beginnings in tlie C])]k*i A\'aid, tiiid so en- 
duiing the Co\enanting pcuiocl M.in\ of tin* ■ doavoiii to ic*acli tlie goal of the* ](iesent day 
most stilling incidcmls of that tiiiic' weie asso | It is asc‘(*rtaiii(‘d histoin.il fac t th.it the Jjoch- 
ciated with the south wist of Sc oil,mil, .ind fai- lyoch males weie ot high lejiute vei*y e.uly in 
niei’s there during the lattcu h.ilf c»f the 17th the* Iffth c cuitui v. The tradition ih th.it a marc* 
centuiv would li.i'e little leisure to pi osi'c'Utc* [ loc.dly and now liistoi ically f.lined as ‘ the Lam 
lioisc* bleeding Put tlierc* was an earlier e.\- i pits marc*' was ]>urc based at .i displeiiislung s,ilc* 
pc'iienie in that pai t of the country The* moss- , .it Shotts Hill Mill in 1808, .iiid was dc'sceiideil 
troopc'i's who m.iint.iiiied a ])iec-.ii lous c“Msteiic*c‘ ' diic-ct from tlic* lauhlyoch stock, if she was not 
on eitbc'i side of the bor*dc'i did .i good deal in ^ ac In,illy bred at Lcublyoih by .i descendant c)f 
the w.i\ of hoise stealing They found anini.ds th.it dohn F.itc'ison who brought .i blac k stallion 
swift of foot and stout of limb on the fainis, ' fioin Engl.ind .ibout the yeai t7ir> ddie ten.Hits 
and thc*v were* disposed to take possc*ssion of ■ c»f Shotts ilill Mill were* ('liiksons, ri*lated to 

these as it suited them the Patersons of Lochlyoih d’hesc* l*atersons 

The point of niucli that li.is bc'eii wiittc*n in lemoNcd to Dr uni.ilbin, in 'J’haiikei ton pai ish, 
these c»ld accounts is that the* de\elopment of in I8d(j, as h.is bi'en said, and then dc'seen- 
thc' modern (4y di'sd.ile in his iiatiM* distiict and , dants ,ue with us until this day, eniinent not 
in (billoway is not due to the influence of any : only in agiuultuie, but .ilso iii di\inity\ ‘The 
luic' h(»isc‘, liiit to the* union of tin* blood of Eampits ni.ue’ bought at Shotts Hill Mill 
si'M'ial hoises of outst.indmg di.iught ty jie in 1808 is in the Intioductoiy Histoi’y to 
with the liea\y, tliiik, shoi t - legge-d, active, the L’eti ospc'ct iv e V'olunie of the Dlydesdale 
native* bleeds found in these* are.is l>l.i/,<' un- Stud l»ook (i<*dited with being the dam of 
doiibtc'dly left Ills maik in the H})]m*i Ward of Thoni])scui’s bl.u k fioisc* (llaniei* (335), but the 
L.in.ii kshirc*, but In* could have left n<» mai k wiitei is more* llian scejitical as to the, ti’utli 
had then* not bec*ii a bic*ed then* of such stock of this He* fi.is elscw'heic* givc*ii hi.s I’casoiis, 
as .1 m.ii k could be lc*ft upon 'Fin* distiii<*tive and it is suffic*ient to say liere th.it too much 
c'hai.n tei istics of tin* niodein Cly desd.ile c*an be lias possibly been made of tin* supjiosed linking 
cl(*ai ly ti.icc'd 111 wliat ac'c*ouiit is given of tlicNse of almost tlie wfiole iiiodc^in Clydesdale rac_*c 
c'aily hoisc's Alike in I'ly desdah* .iiid in (Jallo- with ‘tin* Lamjiits mare’ through Thompson’s 
w'a\ we see a horse short in the leg, stcnit and lilack h<u*se (flani*er (335) The test of dates 
cle.in in the limb, with sound feet and a well- w*as not too iigor*ously a})])liod bv'^ those W'ho 
Tdunilc'd bari*el That, in bi*ief, is the ('lydes- sc.ii<*Led out tin* rnateiial embodied in the 
dale of to-day as aimed at by bleeders, .iiid Intiodiutoiy History referied to. 
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(leiiiiistoii, the fcariii tenanted hy Janies 
Thompson, who owned tlie black hoise (41an- 
cei (33*'’^), lay in the vicinity of Tollcross, to 
the east of Olas^ow. A travelling card of the 
horse (undated) is piinted in tlH‘ Ketrospective 
Volume of the Clydesdale Stud Hook Fiom 
it we learn that Ins fees were ‘one guinea and 
a shilling to the gioom’. It is nndoubt<*d tliat 
the most iiitluential tribes in tin* Clydesdale 
race an* descended from this horst* The Inn* 
of (h*s(‘(‘nt IS through Ih oomiiekl (^hamj)ion (br>), 
a h(U's(* owned by Mi. James Frame, Broom¬ 
field, Dalseif, in the valley (»f tlie (dydeaboxe 
IJannlton, and bred in the jiaiish of Shotts 
This gieat lioi se left a l.istnig impression on 
the Iu(‘(‘d in ('lydesdale, and he has .dso been 
idi'iitilied with a hoise known as AlM'rdeen 
(di.impion ill the north of Scotland His most 
noteworthy descendant wms ('l\de a/aia (Jlancci 
(IhJ), known as ‘Fulton’s J{u])tuied Hoise’, a 
stiong m.isculine animal, piobahiv lathcrtoarse 
if judged ))\ the standaul of the p?(*s<*nt da\, 
but a most inipi(*ssn(‘ sue His b(‘st-lvno\\ n 
sons w(‘i(* (Myth* dhtts I’linci* of AVales (lof)), 
a llighlainl .ind Agricultuial Societ\ tnst-pii/t* 
VMiinei , Fai inei Spioulston "huh 

m.nh* history in Butt* and Wigtowimhn<*, Fi- 
sknics Faiiin'i’s Frinc\ (liJH), whuh s(*cuied 
hieli honours at the national shows, and left 
<i stiong iinpr(*ssioij on the ((h*s(lah*s of Km 
tyie, j\i 1111 cock (ohO), a gieat hoist* of strong 
indiNidualitv which tia\t*lled in K’eniiewshiie 
and north AmsIuic, Printe ('hailic ((i-h), a! 
gic\ horse which tiaxelled for man\ a dav in 
tlie lowei distiict. oi Machais of VV’igtow’iishiie, 
Ban’s I’lmcc Boyal ((H7), a jihenoineii.illy sue- 
c<‘sstul show hoise, .ind sue of show' winn<‘is in 
Th*nfiew'sliire: and Baas,iv (::il), not a show 
hoist*, but (*vidently a hoise of gieat iikIim- 
du.ility whi(‘h brt*d useful stot k m Th^nfit'w- 
shiit* Th(*s(* se\en st.illioiis made the (’hdes- 
(lalc bleed in the West of Scotland Then 
inthieiice w^as .ill -per\ading theie, an<l (*vt*n 
beyond, although other sues share the Inuiouis 
with tlnnii in the south, west, .iiid noith 
The model 11 eia in (M^desdale bleeding in 
(ialloway is connected with the names of st*\eial 
genll(*nieii mole or l<*ss dosely identifi(*d with 
Jj.inarkshiie The family of the Minis went 
fiom SornfalJt), on tin* sJopt*s of Tinto, to the 
Stew'aitry in 1H4(), and took with them hois(*s 
and mares of the tiin* (Myd(\sd.ile st.imj) These 
wen* mated with the iiativi* stocks ief(*ried to 
in an carliei ])art of this article, and the (om- 
bination gave the world the (Mydesdale id the 
closing half of the 19th century. But Lanaik- 
shiie hois(*s had been im])or(ed into (falloway 
liefore the Minis (*ame to K n ki iidhi ight Tlie 
s}st(*m of luring s(*t*ms to have begun very earh 
in that jiait of the counti > Samson (12H8), a 
Lanarkshire horse, foaled 1827 oi 1828, and Ins 
giandsire, a hori:^ named Smiler, which must 
have been foaled very early in the century, both 
travelled in the district. John Muir came from 
Sornfallo to the Banks about 1810; Ins brother 
James had a few years earlier come from Sorn¬ 
fallo to Maidland, Wigtown. Both brought 
Clydesdales in their tiain, and to this fact may 
be traced the breetling of one of the epoch¬ 


making horses, Lochfergiis (Miampion (449) 
The Rliins of Calloway was the scene of the 
early rivalry of Colonel M‘l)ouall of Ijogan, 
and Mi Robert Anderson, Driimoic, for the 
(Mydesdale supremacy In 1835 tin* latter intne 
duced Old Farniei (570), and a black mare. Old 
Tibbie, and her neighlioin fiom Jj.inaikshiie 
and Renfiewshiie. But the Lanai kshiit* founda¬ 
tion had been diawn upon at an even eailier 
date Agnew’s Farmer (292), fiom Lalscalloih, 
Stianiaei, w'on a £30 jiremium at the Highland 
and Agricultural Society’s show' at Dumfries in 
1830, and his sire was a hoif^c named Clydeside, 
which could hardlx have borne that name unless 
he had conn* fiom the vallej of tin* Clyde 

The ('l\ destlale has long been sin ci‘ssfull\ bi isl 
in the ]>eninsula of Knit \ rein Arg^llshlre The 
tiibi's then* are deal ly descended fiom the Lan¬ 
ai kshiic ci'iitie, aaid the subseipient history of 
the race is linked with that of the mainland, and 
in p.utiiulai of the Jfhins of (LilIowa\, thioiigh 
Rob Roy (714), a \t‘iy not.ible hoise, whnh 
tiavelled both in Kintyre .ind Wigtow’iishire 
'I'he 111 st impi o\ cment from tin* nati\ i* 11 ighl.iml 
gallon iscKslited to a black horse oi blai*k hoi's(‘s 
biought into the ])eniiisui.i b> the laird of Dei* 
in Jiiinaikshiie, who then also owin‘d land in 
Kintvrc Its suhsi'ijiient de\elopnn*nt dining 
tin* \e.iis undei revievN is (loselv associated with 
tin* lioises F.iim(‘i's F.iin\ (298), of the m.iin 
tiiiiik Inn* from Bloomfield Cham])ion (5)5), Roh 
Roy (714), whose ‘pedigree’ in the usu.il .n- 
(cj»t.iiice of th.it term is douhtfnl, his sin* h(‘ing 
an unnamed two-\eai-old colt, and his dam a 
llnce ye.ii-old filly, which matt‘d themsi'Kes 
‘ w'lthout consent of cleigv’ Laigs Jock (4tl), 
whn h belongs to (he same AmsIiih* i.ne as the 
(•(‘lebiatcd Sii Waltei Scott (797), the cham]non 
at the Royal International Show at Batleisea 
111 1882, .ind Lome (199), a hoise which liM*d 
long anti left many io.ils All of these four 
hois(*s weie (►w'in*(i locally, .ind ilid splendid 
seivne, but all of lln*m had giavi* def(*cls 'Die 
fiist, Fainn*i’s Fanc\ (298), gave Kintyn* a hen 
tage of ‘boxy ’ fore fe(*t, whnh it has been haul 
to elimin.ite, Rob Hoy (714) h<id a long hollow 
back, and impiessed tliat on his pi(>g(*n^; I.aigs 
.Jock (444) had (he chaiact(*ristic defect of his 
tube, ‘straight hocks’, and Lome (495)), while 
imp.iiiing gieat suhstance and w'eight to his 
]nodu((*, left many of them with short and up¬ 
right ])asl(*ins Along with thesi* di*f(*i‘ts e.ich 
hoisi* had many outst.inding excellent les, ,ind 
jieihapson account of its almost insulai jiosition, 
Kintyre furnish(*s as useful a school foi st.ud\ing 
pioblems in hoise breeding as any district in 
Scotia ml 

The north of Scot kind and tin* north of Fng- 
land alt* both within the native (’Iyd(*sdale 
breeding area, yet they are so with a dillei(*nce 
'J’he connection between th(*se districts and the 
hoiin* of the Clyd(*sdale can easily be traced, 
but the original el(*ments w'ere not the same .is 
in tlie ilistiicts north of the Tweed and Solway, 
to w’Inch rt*feience has been made. Shire hoises 
undoubtedly tiavelled in both localities, and left 
their mark on the ehaiac‘tei’ of the produce And 
in Abeideenshire there is (*videiice that the laird 
of Bitfour imported w'hat he called Suffolk stal- 
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JioTis, altliou'^h from tbo (l(*scn])tions of tliose 
hoiscs it ma\ t;nily In* doiildcd vvladlin tln*\ 
woK'of tlir TVK of tin* tamf)Tis soi lols rn (host 
so loii;^^ 1)H*(1 Ml Mast Anglia It is iiioh- 
tlian j)ioh,il)l<* that the I'ltfoui ^lallion.s <.iim* 
fiom blast Aiiolia, Imt tin* loti^liiioss of tluii 
M^^;'^•st'^ tli< I «‘ii (oimtM . 1 -^ llioM lioinc, 
and tin <>ld I'ltiL-lisli ('ait Ibast a^' tlimi aii- 

(('«,(oi 'I'In M' WMo, lio\\<*\«i, Suflolk siallntiiN 
III (IiK lian, and om <•( tin in uas (|iiitn \vn(l 
iMinmlMiid bx fainni-^ Iwcntx fi\t* Xf.ii-' .mo 
('iiniI•f“i 1 uid and West nmi land, ahlnniLih aim- 
in It at <'t \ dosd.dos, must ai kn<>^^ ImI^i* ind* )*tn<l- 
into Slums \s <ait Imrno', no «‘l,is'^ of 

('1 \ dt ^daIcs an nion \aliial»l< than thosn lut'd 
in 1 hrsn dnt M< ts 

d'In main ('omini 1 iii^ link ImIwooh k 

.shin and ( 'll mini land n I'l iiiuk ^ omiLC ( 'l\dn 
t'M'it, l»n (1 in I^JOiinu llxndtoni Ihi^o, l^an 
a I k*^ Inn lie w a^ .i I hl’ Ina si with n ma i ka I >1N 

tr<iod f( (‘t and h I ai t ,i I it t In slna t in i il» i l< 

s|M‘nl .1 loni/ lift in (’nnihtiland I'lm t.tini 

linns of hn ndimj't Imn* ai n all nion oi loss < los» 1\ 
idniitjtmd vxitli tin* ('Ixdnsdaln nntns lilxlh 
(7h), <1 hoisn with toailiiim hlood in his x<ins, 
was Imd in Wnst Lothian, and mlatnd on t Im 
suns sid( to Ihoomfn Id ('ham|non (1»7) Me 
foiindnd a ,it;n > linn, wIikIi toh.iii has hn< n 
stiikinudx disj)laM‘«l in (’iimhni land f.imilnsof 
thn hiLjlinst nputatmn If is .son, ^ oiiim Llxth 
(ifJli). was al.so 1,0 n \, and 11.i\< 11 ml !iot li in ( 'uin 
j)ni land and A 1» i dt nnshii n 'klin ifi ('\ (Jlniinli^.s 
(ILiT) vM'n* dnsi niid(*d fioin N oiiiitj ('Ixdn 
and liad a similai mcttid Iktth lilxths and 
(dniinh.? won* |ti i/nw'innnis at thn lii<jhlan<l .ilnl 
Aufi i( lilt 111 al Soiintx shows in tin foi tit's anti 
’fiftins 'Thn most famous (»f’all tin (’umhnikmd 
oin\s was Mniiy d'oin ('‘aiJ), wliitli woii fust at 
(tlasL;;ow’ in IS,"'):' w In'ii foiii \nai.s old Ills hinntL 
inn an.ihst's m nun h tin* s.min f.ishion ,is tin* 
pndinmns almatlv inftimd to 'I'hn main linns 
.iin of Lanai ksliiin tlnsiniit, l)Ut thn foiiinlatnui 
was a mixt'd i.nn of hna\\\ <ait lioist's with .i 
tlash of tin* ])lot»d t)f tin* (’oath lloi.sn Two 
iiot.ahln Shim horsns in (’iimhni land w’nm 
l'’ainini\s (tIoiv, tiwnnd hv »lolin |{olunst)n, 
Wall.nn Finltl (known foi two .st'asons m Am*- 
shiit' as Aiidit'W’ [Iniidim's luiimni’s (Jlt»rx), 
and Nn hoi’s d’opsman 

'riin liisttu’v of thn mtrodintioii of thn Ij.uiai k- 
.slmn horsn into Ahnrtlnnnshin' hnnins witli 
\Oiinn (Tlannni, whnh in ISJ^J naiiit* to (lit* 
toiintx Hn IS hnlit'xnd to haxn htnii a .st>n of 
(JIannnr (.Tkh),'L’homjisoirs hkn k hoist* Hnwas 
not ,i hi^di htu.sn, his ht'inlil Itnini; niNcn .is latlinr 
iiinlni 1(! hands lit* was lust .it ll.imilton 
whnn thrt'n >n,iis old Ahuinn ('li.impioii t)f 
(’l\di‘, foalnd in 1840, was at ISIill of Aitllnlhnii, 
I'tlnv, ft)r snvnral yt*ais lit* t.unn fioiii tlin 
wt'st of Scotland Mi Jiamlay of Liy intiti- 
(1 ant'd Cdydnstlaln.s, as he intiodimnd 'I’nnswatt*!* 
nattln, and had ^taal sunt nss w ith hotli A littln 
latnr n.ime tlin f.imoiis (’omnt i.inn, thn hnst of 
wliinli w^aa thn gmy Comnt a wiiiiini at 

thn Highland and Agi inultiiial Stu-inty sht»w 
in 18.'“)(), and Lord Haddo (4H(;), a x(*r\ iiotahln 
horse, of the same linn of l)n*nding tm thn sun’s 
side as Laigs Jtink (444) and Sir Walter S(*ott 
(797) Tliesn gave a nertam sUimp of (.’lydes- 


dale nhaianft'r tt) thn northern draught liorsn, 
anti ahtmt thiit\ years aftt*rwards this wtnk W'as 
it'iK'wnd with Mgtdii, so tliat at- tht* time of 
wilting it max .s,itt*l\ ht* .said no distint in the 
ffuinti N plotlu(n•^.l kiigt'i piopoition t»f gnimiiie 
j ( ’Ivtlfstl.ilfs of tht* highest ( lass th.Ill \l)t*id(*t*n- 
[ shim, iMoiax sIm t*, anti thn eoiintit's h(*twt*t*n ,ind 
1 , 1 ( 1 ).It elit 

1 'I'ht hioatl ('fft*( t of the foTt*going oiitliiit* m 

' iin(l(»iihtt dh to show ill,it tht' (’lx dt'^dalt* m 

l,tm« lx .1 «*omjiositi* lu(*ed Th(*T(' has l)(*en 
< lo^(‘ .idhtieiiie lo oiit* f X pt* aiid one familx of 
Immi's li.in<i! kshii < oi I'1 x desd.iIt* pi ox uh*d tht* 
' hoiiu of tln*.-^( .iiiim.ils, xxhith, lioxxext'i, t.imt* 
to lit* nioM* ^iK M ssl nil V hu*d aw,IX fiom tht* 

p.iient he.idtjuai tt I s I n x ,i i urns lr)( a lit k's, f i < uii 

time to linif, ho?s<'s xxhit h woultl noxx he e.illed 
' ^shlm^ xxt m in use, and imtloiihti'dlx t <»iit i ihiitnd 
soiiH thing to mod it K ,tt loll of t x |m‘, hut tli.it m.ix 
h.ixe hteli l(*ss til.ill llllgilt ll.ixi heen t*\|ie( tt d 
' \ml foi thm le.isttn It is m.ittti of liistoix 
' (h.it duiiiig tht l,itl(*i p.iit of tin* I8tli and tin 
<*p«*niiig (piailti of tht* intli tt‘iituiii*s a laisjt* 
iiuiuIm I of xttiiiig ('lx dnsd,ilt*s xxeit* piiith.ist-d 
.it liuthnighn, L.iii.iik, iiiitl liigg.ii f.iiis, .ind 
t.tkt n III til ox t‘s to Liigl.ind 4’lit se x oung 11 )lts 
.11 id lillit s XX t I ( di IX ( n stuith in '■ iiiohs , .ind tlis 
' tiihiitxtl oxt I tilt niidland tt>iinties hx dealt is 
XX ho m.ith (his lht*ii husiii(*,Ns aNt> dtmht this 
expl.iins whx Shim lioi.st*s wnit* hmiight iioitli 
i possessing man\ of (ht* best t haiat tt*i 1 st it s ,4 
I tht* ('lx tlt*stlalt* 4’ht* latt* Alt*\andi*i (iaihi.iit li, 
('lo^ -(’iinningli.ini, K illnai n, oxx nt*d .sex t*i ,d sin h 
hois(*s, anti Tititahlx out* n.im(*d 4’intot k, xxlinh 
! x\t»n st*(ond pi i/n at tht* Jlighlaiid ,ind Agin ul 
! tiii.il Stnit*tv shoxx .it (ikisgoxx m 18(i7 This 
I ln»i .sf, hkt* llnndin s F.ii inni's (iloi x, l(‘fl a laign 
] nuniliei ttf xt'ix siipniiol fillit*s xx hit h dt'X t*lt)pt*d 
[ iiitt) highix sutnnssfiil hiotul mains Tht'.sn x\t*m 
; spasiimtln nfloits, hut ahoiit tin* x(*ai 1870, .intl 
■ until 1881, xvht*n In* died, tin* l.itt* liaxvmint! 

I hmxx, who xvas tt*n.int til thn ftirni tif Mt*r]x 
' ton, nt'ai ll.imilton, ni.idt* ,s>sit'm.it n* t*IIoits to 
; hlt*nd thn noithnin and the southnin hi ends 
fit* stoutly msi.stt*d t-lie pmpo.s.il t-o haxn two 
stutl hottks, m.iintciining to tin* last that (’lxd(*s- 
d.ih*s and Sliin*s xxt*it* not txxo di.stiint hit*nils, 
hut, likt* flooth’s and Latiss Slioi tlmi n.s, two 
distiint sti.iins OI tiiht*s of out* hi t*(*d lit* 
oxx Tied the ('lxd(*sdah' stallion I’ninn of W.ilt*s 
((;7.'L (foalt*tl hSOt;, died 1888), one of thn giainh 
t*s(, di.iugiit .stallions t'xei foah*d, .iml pumh,is(*d 
III,11 ns 111 Liigl.ind (*\pinsslx st*ln(_ted foi the pum 
pose of ni.iting thniii xxitli tliat hoist* Fiom 
the <onihination Mi I>it*x\ hied a mmaikalih* 
snt(*t*ssion ttf fiist-tlass .inimals, xxhit h xxtm tin* 
hight*sf Imimnis Tint in spitt* of tin* admittt*d 
nn*i its of tin* j)ioilut*t*, Mr |)it*xv failed fti lon- 
xiin e his nountixmnn tli.it he xvas right, and 
xxhnii he died in INIainh, 1884, it may lie said 
that the ef!'(*ntix(* opposition to the Cljde.sdah* 
Stud llttok nioxa*mt‘nt al.so t'xpired 
'J'llK Ih'.KlOl) Ol* Sx.srhMATK' fJllKKDINO Wilt*!! 
the (’l>dx*.sdale Hoi.st* St)(*iety of the Thiited 
Kingdom of (Irnat Britain and ]inland was 
founded on tlie model of tin* Sliorthorn Soeiet>, 
in June, 1877, the pronmtcrs had to take the 
hi end as they found it The foregoing historieal 
sketch shows clearly enough that the breed xvas 
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composite, and the initial difficulty which pre¬ 
sented Itself to the Council of the Society was 
how to preserve the purity of a breed which had 
to a certain extent already been ‘ coiitaniinated 
They adopted the plan of settling on a historical 
basis the foundation of pedigree, and of recog¬ 
nizing as Clydesdales all living animals popu¬ 
larly classed as such, which could show at least 
on one side an unbroken descent from the Lan¬ 
arkshire fountain-head according to the facts 
as collected from documentary evidence and the 
traditions of the older men connected with the 
horse-breeding industry in Scotland. Unfortu¬ 
nately the Council had to contend with the 
active opposition of Mr. Lawrence Drew and 
a small but influential body of supporters. 
Several of these liad access to facts which would 
ha\e been of material assistance to the (buncil, 
and s(*veral excellent mares, in particular, had 
to b(‘ regarded as of unknown breeding, which 
in all probability had a (.Hydesdale history if it 
hail been reviialed. The pi incijile of one proved 
cKhSs of Clydesdale blood (as above dehned) 
was a])plied to all living stallions foaled before 
1^75, and to all liAniig mares foaled before 
1K77 To have a recognized Clydesdale sue 
and a dam got bv a lecogniz.ed CMydesilale sue 
was made the staiidaid of admission for ani¬ 
mals foaled after these dat(‘s and up to 1880. 
In the yi*ar 1898 the regulations weie con¬ 
solidated, and the standaid fixed as tiom 1st 
January, 1890 All animals foaled before that 
date, not piexiously I'egistered, weie accepted 
for entiy if conforming to the rule of sue and 
sue of dam biuiig registeied, all foaled in and 
after 1890 Avere, and aie u}) to the time of Avrit- 
ing, ai'cejited if got by a legi.stered siiv out of a 
registm’cd dam, or out of a dam Avhose sue and 
sire of dam are registered, in dealing with 
animals foaled before 1890 in Avhose pedigiee 
lan the blood of any of Mr. Dr(‘W’’s horses, oi 
horses siniilaily bled, admission AA^as granted to 
the Stud Bonk if the leipnred proportions of 
lecognized Clydesdale breeding Aveie found in 
the pedigree. These pioportions aie seA'eii- 
eighths recognized Clydesdale, breeding accoid- 
ing to the standard ot such breeding set u]> in 
dealing with historical horses, it seems needful 
thus to explain the position of the breed society, 
Avhose policy has undoubtedly moulded the type 
during the past thirty years. 

The chief credit of founding the (dydesdalo 
Horse Society" and the ClA^desdale Stud Book 
belongs to two gentlemen — the late Eail of 
Dunmore, who died m September, 1907, and 
Mr. John M. Mai tin, in 1877 farming Auchen- 
dennan, Alexaiidiia, and IJawThornhill, C^ar- 
dioss, in Dumbartonshire. The labours of these 
giMitlemen and tlieir associates A\^ere sjilendidly 
.s(‘(*onded and their policy carried out by Mr. 
Thomas D\kes, thg first secretary of the Society 
(1877-1880) For se\ercd yeais ]>nor to the 
foundation of the Stud Book^ Mr. Dykes acted 
as agiicultuial coi resjioiident of tlie (xlasgoAN j 
News He was the juoneer in descri])tive re- I 
polling of hors(‘ shoAvs, and being dce])ly intei- 
ested in C^lydesdales, his Avritings did much to 
pav(‘ the AAMV for the success of the Society and 
Stud Book Avhen they a]i]ieared. 

Aol III 


Scarcely less influential than the Clydesdale 
Stud Book has been the woik of the Glasgow 
Agricultural Society, which foi- more than half 
a century has organized and carried on a spring 
show of Clydesdale stallions in the western city. 
Shows of a like nature were foiinerly held all 
over the country, at which stallions competed 
for preiniiinis oflered locally to encourage oAvners 
to place their horses in these districts. The ex¬ 
pense of holding numerous small stallion sIioaa's 
wa.s very great, and about the yeai 1870 or 
thereby all of the local events A\'eie gi\en up, 
and one great show and Ini ing fan held in the 
Glasgow (’attle Market This eA'ent usually took 
jlace in Februaiy, and up to 1882 no district 
ior.se-breeding society thought of hiring a horse 
until the stallion sho\A\ The (Basgow Society 
undertook all the risk of oiganizing the eA^ent, 
and contributed two i.TU0 pieniiums foi two 
horses, the stijmlation being that these shoulil 
I tuiA'el in the (BasgoAv distnct. Any umtiMct 
i pieA'iously made Avith anothei somety Avas nulli- 
I ln‘d should th(‘ seleited hoi’se be chosen foi 
I (Basgow'. The dejnitations lejircsenting the 
I local societies leceived tickets of admission to 
I the .show, and a sejiaiati' luiclosuie A\as si't 
apait foi them in the judging aiea, \\hence they 
had a good a lew of the hoises shoAvn in both 
lings In 1882 this arrangeni(*nt sustained a 
I scA'ere sho( k aaIicii an Aberdeenshire society 
who had engaged Jjord Eiskine (1711), then an 
unknown tinee-yeai-old hoi’se, beforehand, had 
I to suiieiider him to the (BasgoAV Societv in 
I the autumn of that yeai the same society en¬ 
gaged him foi 188r‘i, and fi’oin that date onw.iids 
the system of hiiiiig jniAately has become in- 
ireasingly jneA'ahmt. Foi .s(‘V(‘ral y(‘ars jiast, a 
greater number of boi’ses have been lined for 
the ensuing .season at the Highland and Agii- 
cultuial SocietA’s shoAv in Julv than at the 
spiing stallion show\ As a lining fair it has 
almost ceased to liaAe any inipoitaiice, but as 
I an exhibition of Clyde.sdale entire lior.ses it is 
' unriA’alled. 

I llor.se-hiring societies are indigenous to Scot¬ 
land They date from a veiy early jicriod. 
Theie AAas one in the Avestern Midlothian or 
Mid-('alder district as eai ly as 1837, the Strath- 
earn Sotiety has lecoids of liiiing from 18.").“); 
the Ro\al Nhu'thein Society (Aberdeen) began 
to hire in IH.'iJ, and still holds a spring show' of 
its own foi the puijiose. The Bute .nid t'hnk- 
mannaii societies liaAe complete lecuds fiom 
1871, and indeed it may be said geneiallA that 
reiieAA’^ed Aigoui’ began to be shoAvn by nmst 
local s<»cieties about that date Kiinos.*, has 
lecords from 1860, and the l)albeattie distiut 
of Knkcudbright from 1861 West. Lothian 
(an (lannan iinbioken selection from 18(59, and 
Selkii'k and Galasliiels fiom 1868. The (‘Xisting 
records of the two Wigtowuishiri* socu'ties date 
fiom 1870. The number of such societies has 
increased greatly during the jiast twauity yeais, 
and usually about a, hundred horses aie now' 
under line throughout Scotland in eai h season. 
The terms on aa’IiicIi such Ikuscs aie engaged 
differ widely. In some cases a guarantee is 
giAcn by the .society of a season of eighty marcs 
at fixed terms, say i.‘3 at service and an equal 

46 a 
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Huni when the mare proves in foal. This should 
yield, with a fairly jiroliHc sire, an annual reve¬ 
nue of about £360. The allocation of the money 
may and does vary, but it may be taken that 
this ie})reHents the income of a hoise of moie 
than average inei’it Some are hired for a 
pieiiiium of £T)0, with 30^ seiv'ice money, and 
£'l additional if the male pioves in foal. Ko 
guarantee of mares will be givmi, but should 
the hoise ])iove f.iiilv popular, and each member 
ot the lining eoinmittee ])iove lovai to him, in 
most distrii ts he would get eight\ mares This 
would bung out an .uinual i<*\enue of about 
£'27)0 Of ( onrse iniRli higher teinis.iie ])aid foi 
the i‘hani]iion hoises Th<»se that aie untried as 
siH's although distinguislK'd in the show ling 
<‘an be lined to diaw an ine<une of £.">(10, and ' 
in the ])aliny da>s of ISSI, IsK"), and 1H8(>, 
Oainley was lined to the Ithins of (Jallo- 

way to net a season woith i‘l(»0() He is a 
veiy disajiponitnig hoise wIirIi cannot undei 
the Scots hiring s\stem draw at least £200 in 
one season. 

Sroi’Kssj’iTL SiFir-s —The homes ol outstand¬ 
ing meiit as sires from 1878 to 188."> waue ]>os- 
sibly ihumriowei h.umei (286) and liord Jj\oii 
(189), Dainlev (222) was slowly but suiely 
coming to Ins own, hut a eonsuleiable change 
had to (onie o\er the pojuilar view of tin* 
highest nieiit in a (.*1\desd.ile befoie the Hain- 
ley type assumed supiein.ic>. Fiom 1886 to 1892 
th<‘ leading ('lydesdah' sues Aveie eitlicu* of the 
two I aces named oi of the Darnlev (222), Diew’s 
Ihince of Wales (673), Loid Eisknie (1744), or 
01(1 ''I’lmes (.'">79) tnlx's Piiiue of Wales (673) 
was foahsl in 1866, .ind aftei a \ery distiii- 
gnished show^ laieer, his i(*])utation as a sue 
heg.in to .issert itself ,ibout the year 1871 
Veiy gland mates and tillies aft(‘i him weie 
exhibited, iiRliulnig Kiioxs hhu k male Jiosie, 
dam of Diinmoie I’lniet* ('hailie (634), wdneli 
w'as wellnigh niMiRible, and s<‘veial ilaiighteis 
of the fine old show niaie Ijondon Maggie (8-4) 
(\)lts out of selected Shii'e males, and bic'cl l>y 
Mr 1)1 ew at Men i ton, w'eie fnxjiR-ntly in the 
tiist 4 )laee at the leading shows These weie 
diala< telized by gre.it substanee, iind a]w,i\s 
earned plenty feathei An outst.inding ehar- 
aeteiistie in all, howe\(‘r, w’as aetion 4'be old 
hoise luinself was a s))(mi,i11\ gay inovei, and 
Ins stock, as a lule, inheiited this ]uo])eit\ So 
successful had Ihiixe of Wales (67.3) become, 
that for seveial veais up to 1884 his tei’ins to 
the public weie i'4U at st*i vice At tlu‘ ideiiy- 
ton dispersion sale on 17tli \pnl, 1884, lie ]*).issed 
into the hands of IMi l)<iMd Huldell at tM)o gs, 
being then eight(‘en } ears old H** lived until 
the close of 1888, wdien he died attei two most 
successful seasons’ woik ni the Klims of (Jallo- 
w'ay. Mndi dis])nte has been waged regaiding 
the biiH'ding of this vei’v remaikahle hoise 
His sn*e was (Tcneral (322), and his dam Hai¬ 
ling, h\ Samson cffias Logan’s Twin (741). llotli 
sire and dam were fiist- 4 )rize wiimers at the 
Highland and Agnenltnral Society’s show at 
Inverness m 1865, where they weie mated, and 
the produce was Prince of Wales (673) m 1866. 
The dams of both General and Darling w^erc 
giey mares, and came from south of the border. 


The opinion of the writer of this article, based 
on evidence wliidi he has elscwheie detailed, is 
that the sire of the dam of General (322) was 
Merry Tom (532), and the sire of the dam of 
Darling may have been Blyth (79). Others say 
they w'cre English, that is Shire mares They 
certainly weie English in respei't that they 
eaiiio from south of the Solway to Dumfries 
maiket, where they were bought by a West of 
Scotland dealei*. Thai/ they were Shii’cs there 
is no pi oof 

Darnlev (222) ii]) to his death w'as the most 
sueeesstul bleeding stallion known m (Jlydes- 
(lale historv He w'as a less sliow^y horse than 
Prince of Wales ((>73), and there is no doubt as 
to the ('lydesdale oi old Lanarkshire origin of 
all the liiK‘s in his iiedigiee but one His sire 
(Joiujiieior (199) was a son of Loehl«‘igns Ghani- 
I juoii ( P19), and Ins dam was Ken Peggy (187), 

' .1 (langlitei of Samson (741), wliile bei dam was 
I a danghtei of I’aimei’s Fanev (21)8). The on(‘ 

[ unknown strain in I)ai nicy's amestiy is the 
I grand clam of Samson (741) She w-as a chest- 
I nut mare, bought m Falkiik tiyst b\ Mi rlack, 

I Baleiinnock, ('am 4 >sie, and nothing is known of 
h(‘r bleeding. Darnlev was bred at Keii, J)iin- 
' blam*, b\ Sir Willi,im Stilling Maxwell, P.art , 
j and lioin 1875, whcui he v\.is thicx* ve.iis old, 
until tlR‘ autumn of 188(;, when 1 r‘ died, ht' w.is 
owned bv Mi I>avRl Kicldcdl He won tin* 
highest honouis both of the Higlilaiid and Agii- 
cailtnial Society m 1877, J878, and 188 4, and 
the Gl.isgovv stallion show in 1876 and 1877 
He was a liorse of givat chaiaeter, blown or 
daik dapjiled b.iy in eoloiii, witli a w'hite maik 
on loielic'ad and one* white liind leg. He liacl a 
hist-iate vv« ll-sha])en toot, of tlu‘ best material, 
pasterns set at the light angle, good liaid bones 
and clean limbs, a sjileiKbd neck and well-laid 
oblicpie .shouldeis, with high withers, and good 
bailed His head was inclined to the ]>ony 
shajie, and his cpiaitcu's weie short and droop¬ 
ing He w.is a splendid v\alkt*r, moving with 
a long, swinging, cart-hoise stiiile; hut his 
tiottiMg action was detective, (cspcx^ially in flout 
In respect of tiotting action he was distinctly 
iiifeiioi to PiiiRC of Walc\s (673), but as a siu* 
of bleeding stallions and males lie* was in his 
time without a jieei. Ills i»‘])utation mav Ix^ 
said to have enduied for a dec*adc aftei his ow'ii 
death Ills stock came slowly to matiintv\ as lic' 
did himself, but in tvjie, character, substanc(% 
and jn the mam soundiucss, they vv'cie fust, and 
the second was some distance bidnnd. From 
about 1880 to 18f)0 th(‘ ])ioduce of Dainh'v and 
lus sons, M.Rgiegor (1487), To]) (.iallaiit (18.50), 
SaiKpihar (2393), Flash wood (3601), and otheis, 
dominated tlu^ show yaids and fixed the f.ishion- 
able C’lydesd.ile ty]»e. Ihanc-e of AValccs followed 
Darnlev in the Ifliiiis of (Tallovvay in 1887 and 
1888, and among the laige ero]).s ot foals left by 
him m these two seasons out of V'oung mares 
got by Darnley w^ere some of the choicest sjieci- 
mens of the bleed ever exhibited. They sold 
as foals foi un])recedeiited ])iices - one, Prince 
Alexaiidei (8899), making as high as £1200 
bef lie one year old, while £500 w^as a common 
enough ])i'ice for both colts and fillies got in the 
way indicated. 
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In sj)ite of their fine quality and beautiful since that date, and in 1908 he again headed 
action and synnnetry, there can be no doubt the list of winning sires, while among the first 
that animals of the Prince of Wales-Oarnley twenty of these sir(*s many of his sons find a 
Cl OSS were frequently lacking in cart-horse place It is difficult to describe liaron’s Pride, 
character. The rejnitation of the breed in this just because he is a horse of such evenly well- 
particular was saved largely liy a new com- balanced merit Having since 1894 been kept 
tiination of the same strains of blood in a later in hard breeding condition, his measiiiemeiits 
geneiatioii. would not aflord a fair conqiaiison with those of 

Sii Everaid (,0353) was undoubtedly tlie sire horses fed and kept for show iing Ilowe\ei, it 
which saved the situation. He was got by To]) may be said that he stands fullv 17 hamls high. 
Gallant (1850), a son of Darnley («--), and him- and is ^(“ly projioi tioiiateiy hiiilt Tin' (]ii.ility 
self a Glasgow chain])ii)n horse 111 1880, out of a of his bone, its hieadth and thinness, with 
male by liondon Piince (472), a son of Piince cleanness ami haidness, ai-i* tin* thing Nv.riiteil by 
of Wales (073) and the rc'iiowned champnm Clydesdale biet'deis, while Ill's feet and pastel ns 
mare London Maggie (84) Sir Everard’s jiedi- are r(‘sj)eeti\ely of the formation and ‘set’ le- 
giee tiaces ba< k foi seveial geiieiations <ui the quired When takmi to Kii kt udbi ight in 1894 
ft'inale side to the old Tjanarkshii (‘fountain-h(*ad. he was mated with males got hy Mmgregor 
He was a masculine horse of weight and sub- (1487), and the combination jnoved siiccessful 
stanc(‘ He w'as bled by Mrs Laiiioiit, Ivillellaii, to a degiee. He also mates vmy successfully 
Toward Toaled in 1885, in Maich, 1891, he wuth aiiiinals of Piince of W.iles desci'iit, the 
stood fully 17 1 hands high, girthed when in ordi- most outstanding i epiesent.it ive of whnh tiihe 
daiy condition 8 ft, and wa'ighed 20^ cwt, or at the liim* of wuiting being Hiawatha (10,0(17). 
2324 lb He measuied 20 in lound the uppei Hiawatha is the most smcessfiil sliow stallion 
muscles of the foieaim, 17 in. louiid the km‘e, on record He is a tall handsome horse, with 
had 11 in. bout' below the knee, and 12 in bone gieat flat cle.in hones, and the best of feet and 
bt'low the hock He wms a hoise of gn‘at pasteiiis’ He has won a greater number of 

de])th of nb, wuth a short back and splendid chanijiion honoui’s than any other (Mydesdalc 

(piaiteis and thighs. The formation of his sue, and in the season of lfK)7, as in sevei’al 

hind h'g was faultless, and in front he stood that ])ieceded, he stood next to Laion’s Pi ule 

well uj) at the shoulders, his w'lthers lu'ing high in the list of winning siu's. Possibly the best 
and well furnished with niuseh'. His net k w'as animals got by him aic those out of mart's by 
})eihaps ratht'i slioit, anti his ftiro ft'et might P>.iit»irs Piitle Ht'was l>it'tl by Mi. Win lluu- 
lia\e bet'll strtmger. T.iken all in all lie was tei, Gaitliland Mains, Stiaula'll, in 1892, and is 
a most massivt' and xwiglitv cart horse Sii owuietl by Mr. dtihn Pollotk, Papei Mill, Lang- 
Evt'iaid was ownetl by Mi Wm Ta>loi, l*ark side His sue, Piince Kobeit (7135), was fiist 
Mains, Renfit'w, anti in 1888, 188J), and 1890 at the Royal .lubilee Show at W'lntlsoi in 1889, 
W'as aw'aitletl the (41asgow' pit'inium Matt'tl and as an ageti stallion at the Glasgow stallion 
with daugliters of Piincti of Walt's (G73), he show in 1892 His dam, Old Darling of Garth- 
])io\etl a most succt'ssful sue, and two of hm land (73G5), w’as got b^ Am bleach 'roni (877), 
sons, Tlie Summit (9412) and Sir Mtirell Mac- and his grand dam was by Loi d L;y on (489), from 
keiizit' (9(>14), like himself, weie awarded the an t)ld Gallt)way ftuindation His tlam was an 
(Tlasgt)w premium It was, litiwtner, when t*\t cptionally gtitnl Cl;ydesclale maie, up to a big 
matetl w'ltli a malt; t)f I)arnley tlesct'iit that 8ir si/e, witli first-rate feet and legs, and a fre- 
Evt'raitl achieved his higln'st distinction, .and tjueiit fiist-])ri/.t'winner at the Stranraer Sht)w\ 
in Ills son Baron’s Piide (9122) is ftiuntl the Hiaw^atha himself, when rising nine yt;ars old, 
most succe.ssful bleeding stallion the C’lytle.sdale wais 17 1 hands liigli, and weighetl 19 cwt., tu' 
brt'tal lias jiioduced. 2128 lb. 

Baitin’s Pritlt' was bred by Messrs. Eindlay, Salks and Exportation — Tlie value of tlie 
Sj)iingliill, Baillicstoii, in 1890, and in 1893 was Glytle.sdale is best illustiated by actual figuies 
])iiichased by Me.ssis A. W Montgomery, based on sales by jiublic auction held during 
Kirkcudbright In 1894 lie w.as clianqnon male the jia.st tliirty years, and the rejuirted figures 
Glydesdalt; at the Higlilaml and Agricultural of exjiorts of pedigree luirses and marcs since 
8ociety show at Abt'rtleeii, and since 189(5 lie the systematic registiation t)f these figures be- 
h.i.s dominated the (4ydesd.de w'tirld His sttick gan. The following list of auction sales is not 
have led in the shtjw iing almost regularly complete, but the figures given aie autlientic.— 


Date 

I'LACK 

Nos 

AVERACES 

20th October, 187(5 

Kuockdon 

22 

Ju 

209 

A 

15 

a 

2 

Apiil, 1878 

Meiryton 

50 

1(58 

11 

0 

8 th Apnl, 1870 

Merry ton (jiartly Shires and ‘ Drosses’) 

55 

112 

11 

0 

August, 1870 

Aucliendennan 

13 

111 

5 

9 

April, 181)2 

Moiitiave (a diaft) {highest. Queen of the 
Ko.ses, two-year-old filly, 1000 guineas) 

29 

119 

15 

0 

2lHt February, 1805 

Ea.stfield (.stallions only) 

38 

Ki8 

8 

10 

Kith Ai)ril, 189G 

Fidengiove (Oarlislc) 

K5 

11 (> 

19 

8 

Maich, 1900 

Hal medic (dispersion) 

18 

110 

(> 

2 

23ra Mny, 1901 

Mains of Aines (chsiiersion) 

19 

141 

7 

9 

30tli October, 1903 

Drumflower (dispersion) 

9 

134 

12 

8 

9th Maich, 190.5 

lilacon Point (draft at Ijanark) 

;50 

152 

3 

7 

Hth Octol>cr, 190(5 

Hlacon I’oint (disiiersion) 

14 

21(5 

10 

G 

17th Sci>teniber, 1907 

Harviestoun (draft at Perth) 

15 

149 

17 

5 


VoL lU. 


46 b 
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There has been a more or less constant de¬ 
mand for (Clydesdales from foieign count! les 
for nearly thi’ce-f{nailers of a centui-y Aus¬ 
tralia and N(!W Zealand used to be looked upon 
as sure customer's for anytliing of an excejrtion 
ally liii^h or’dei', and dui'ing the thirty years 
fi'oru 1850-80 many of the best horses and 
rnai'es bred in Scotland went to tliese southern 
colonies In 1880 a demand (kf rpiite a diflerent 
chai'aeter sjrrang u]) in the United States and 
< *anada, and continued for' about ten years 
(^luantity r’atlnu than (ju.ility was the (har-ar tci- 
istK' of tins demand During the last decade 
of th<‘ loth century it fell awny, but tire open¬ 
ing years of the n^Oth century have seen a great 
reMval in th<‘ demand troin (Un.ida The fol¬ 
lowing tigures t.iken from the records of the 
(Mydesd.iie IJoise Socaety tell their own story 


M unilx’i (jf 


Number of 


Olvdt’sdiik’S 

C’l’rtifl- 

(‘lv<lc‘sdab’H 

Certifl- 

«'X]>t)lltxl HI 

rjitt 8 

I’XiHiited ui 

t itet. 

^ < ai 

issiifd 

year 

IHSIU’d 

1SS4 

5(M» 

isoii 

.5(1 

l.SS.') 

5N 

1807 

57 

IKSI) 

(iOU 

],S<)S 

1.32 

1SS7 

020 

1800 

250 

18SH 

1110 

lOOO 

178 

1880 

1010 

lOOl 

1(17 

18'H) 

.55 f 

1002 

2<)0 

1801 

310 

1003 

4II 

1SU2 

15H 

1004 

53() 

1803 

110 

1005 

053 

1801 

21 

1000 

1317 

1805 

15 

1007 

IKM) 


M yuKKi's \T Home—T he Ulydesdah* is in 
good r’e))ute for city ti'affic Excelling as he 
does in wearing rjualities of feet aiul limbs, 
conti’actors liavi* long h<‘ld him in favour' for 
sti eet and (*s]M*cially Ion \ Mork To a]>pieeiate 
the (.Clydesdale he must be seen at work in the 
singh^-horsi! loriy. He is not di'signed for such 
work as horses aie ])ut to in English towns 
O’lieie the yoke is usually doubh*, oi ‘uiiKoin’, 
that IS two abreast and one ahead, or fouifold, 
with two ‘in tln‘ wheel’ and tw'o tiacing thesi* 
tandiMii-xvise 'I’liese yokt's art* Muy common, 
in fact they are the rule in London and most 
great eenties in England In Scotland the four- 
wlnaded lorry, waughing about 30 ( wt (112 lb. 
each) net, and capable of cai'iying from 3 to 3A 
tons of a load, has tube negoli.iteil by mie horse, 
save on steep ascents, like Uuch.inan Street or 
West Nile Sti'eet, (ilasgow, where a tr,i< <• horse 
is provided The Ulyd(‘sdal(‘ has to shift a load 
varying from twace to, it in,iy be, almost fi\e 
times his own wmght ’Fo do this he must 
have riioie than ])ounds avoiidupois to I’econi- 
mend him, and in this is bmnd the great deter¬ 
mining factor’ in moulding the Ulydesd.ile or 
Scots type of di’aiight horse Hr'iiiis and spirit 
ail’ of greatei conseipience than ineie wmght 
The hoise must be alile to rieg<»tiate an ascent 
by sheer dint of wall, zigzagging to get the 
better of liis task. The oidinary (.‘l\desdale 
gelding in sound uoiking condition will weigh 
from 1700 to 2000 Jo Tin* liest class of such 
horses is reai'cd in .Alx'rdeen and the other 
noi th<‘rn counties of Scotland, and in Uumbei’- 
land and W(‘stmoiland in the north of Eng¬ 
land (Carlisle is one of the best mai’kets in 


the kingdom for this class of liorse, and in 
Aliei'deeiishiie tlicre are still fairs at which 
lai’ge numbers of the very best types of cart 
hoises are sold. Perth, as in resjiect of other 
classes of stock, is a great centie foi' the dis- 
tiibution of ordinary woi’k horses An auction 
sale for tins class is held there every Monday 
throughout the year. Ayr is also a good mar¬ 
ket centie, and for young horses in autumn 
great sales are lield at Perth, Lanark, Ayr, and 
Uarlisle. (Jrdinaiy working Ulydesdah^ geldings 
Iiave frecpiently been sole! for i,T(X) and u]) to 
£120. These liorses are usually about five years 
old, and uj) to big sizes and weights Ordinai'y 
(Clydesdale geldings for street traflic, live year's 
old or thereby, make from £t)0 to iC8() a])iece. 

('iiARACTEKisTics —The (’lydesdalo is a very 
active boihc Hi’ IS not bieil for ai’tion, like 
tire Hackney, but he must liave ai’tion. Put 
a Ulvdcsdale judge uses the w^ord witli a diller- 
I (‘nc<‘ A Hackney judge using the word means 
liigh-.ste])])ing movmnent, a Ulydesdale judge 
means clean lifting of the feet, not ‘sclifhng 
along’, but the foot at every step must be lifted 
clean oil the ground, and tlie inside of evei'v 
shot’ be made jdain to tlie man standing behind. 
Action for the (Cl>desdale judge also in<*ans 
‘(lose' movement '^rhe fore legs must be ]jlanted 
well under th(‘ sliouldiu's not on tin' outside 
like the legs of a bulldog - and thi’ li’gs must be 
plumb, and, so to sjre.ik, hang straight from the 
shoulder to tlu' fetlock joint Theri’ must be 
no o])enness at the knees, and no inclination to 
knock tin* kiU’CH together. In like manner tlie 
hind h‘gs must be ]>lanted closely togetlnu wuth 
the })oints of tin* liocks tinned inw’aids I’atlier 
tlian outwards; the thighs must (ome well dow-n 
to the hocks, and the shanks from the hock 
joint to the fetlock joint must be })lunib and 
straight ‘Sickle hocks are a vei’y bad fault, 
as t.hey Jearl to loss of leverage. 

A Clydesdale judge bc’giiis to estimate tlie 
merits of a lioi'sc’ by examining his feet. 'J'In’sc 
rnusL be open and r'ound, like a mason’s rnalh’t 
The hoof heads must be wide and sjningy, with 
in» susjncion ot h.iidne.ss suc'h as may lead to the 
foi'iu.ition of sidebone or' ringbone Tlie p.is- 
terns must b<‘ long, and set at .in angle of 45’ 
from tin* lioof liead to tin* fetlock joint 'Foo 
long a pastern is vc’i'y objectionable’, but very 
seldom seen A vveakrn’ss to be gu.ai’ded against 
is what is tei'ined ‘calf knees’, that is the foi’ru.i- 
tion from the knc’i’ t(> the gr’ourid which begins 
With the knec’ being set back, giving an a])j>eai- 
ance of angle whic-h is delusive, because it is 
not tire angle’ fiom tlu’ fetlock joint to tlie lioof 
hc’ad which relif’vcr. piessuie on the foot, but 
an angle’ fiom tlu’ knee to the hoof head wdiii'h 
IS a vM*akness, and unsightly A Clydesdale 
should Iiavx’ a nice open forehead, bi’o.id be¬ 
tween tlie eves; a flat, neitlier Ibuiiaii - nosed 
nor ‘dishc’d’ piofile, a wnde muzzle, large nos¬ 
trils, a bright, clear', intelligi’iit c’\e, a big e.ii, 
and a well-arc'lic’d hmg nec’k springing out of 
an Oi,)li((ue sliouldei, with liigh wntheis His 
liack should lie slioit, and his I’ibs well sjuning 
fi’om the backbone, like the lioops of a barrel 
His cpiartei’s should be long, and his thighs 
w'ell packed with muscle and sinew\ He should 
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Clydesdale Terrier — Cocddae 


have broad, clean, sharply developed hocks, and Clytus arietis (the Wasp Beetle).—This 
big knees, broad in front. The impression wasplike beetle is black, with yellow bars and 
created by a thoroughly well-built typical spots on the elytra, yellow and black h'gs, and 
Clyde.sdale is that of .strength and activity, with h>ng anteniue; length, i to ^ in. It is found 
a iiuninium of superfluous tissue. The idea is crawling on hedges and in gardens. The larva 
not groHsness and bulk, but quality and weight, feeds in dead and decaying wood, stumps, and 
The ideal colour for a Clydesdale is bay or posts, and also in sound wood. Sorm* natuiahsts 
brown, witli a more or less defined wliite iiiaik look upon it as beneficial, as it is .said to attack 
on the face, dark-coloured fore legs, and white other wood-boring larva* [k. v t ] 

hind shanks Che.stnuts are hardly ever seen Cnicus (riunie ’J’histles), a generic name 
among (Uydesdalcs; blacks are a little more sometimes applied instead of to all tliose 

common now than formerly. [a m‘n.] thi.stles whose fruit is clowned witli feather- 

Clycie8Cla.le Terrier. --Tliis extremely like bans. See Ciusium and ('auouu.s. 
beautiful variety of dog is very closely assimi- (a n m‘a.] 

lated in shape to the Skye Terrier, tlie descrip- Coach. See (\\uiu\ok. 

tioii of which may be referred to witli advantage Coag^ulation is the term applied to the 
The main point of diflei ence that exists betw’een process of .se])aiatioii or pn'eqnt.itioii from .solu- 
them lies in the character of their coats, the tioM of ceitain siibstaiu'es in a solid state, either 
jack(‘t ot the (flydesdale being of a .silken tex- by warming oi b\ the addition .some leageiit. 
tiiie and more of a silver-grey hue than that of One of the best-known ])benomena of tins kind 

IS the euidling of milk If len- 
net IS atlded to fre.sh milk a w lute 
flocriilent. solid soon se])aiates 
out, called the milk eiiid Tins 
eind consists hugely ot casein, 
whu h liefoie the leiinct w.is 
added cMsted in .sohitnm in tin*, 
milk The lennet (ontains an 
en/MiH* oi leimcnt, wdnch splits 
tlu* (asein up into two d(‘i na¬ 
il ve,s, one of which forms an in- 
.s()liil)l(‘ salt witl) tilt* el(*m(‘nt c.il- 
cnim and .sepaiatcs out as the 
cui’d Again, it rnlk is k(*pt for 
some (bus in waiin Ave.ithi*r, 
n.ilural < urdling oi eo.igulation 
of lh(‘ (asein takts ))l.ice In 
this latter (ase tlu* (ansi* of the 
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some Skyes. Tin* (iiiestion of the shade of the 
coat, howevei, is not a matter of gieat inqioi- 
tanct*,, as it vanes in individual animals, but in 
the ease of the vaiiet}" under (onsideration it is 
essential that it should be profuse and also silky 
to th(i touch. This .softruiss (»f Ins coat lenders 
it ditficnlt for tin* (Hyde.sdale to undeitake any 
of the hard woi’k undergionnd or el.sewh(*re 
winch falls to the lot of so many tcrneis, as his 
d(*]ieate jacket ]irovi(l(*s no pi’otection fiorn cold 
or (lamp, and his energies would in con.secpKuu e 
b(‘ numbed by exposure At tlu* .same time tlu* 
(Jlydesdah* T(‘rrier is no coward, lather the le- 
veise, and he cfin therefore be rcc«unmend(‘d as 
an excellent dog for those wlio re(pur(*, something 
beautiful about th(*ni as a eonijianion, and do not 
jvi'opose devoting him to hard w'oi k out-of-doors 
riiey may be reiinnd(*d, howevei, tluit the coat 
of tlie (flydesdale lecpnres a good deal of atten¬ 
tion if it IS desired that the dog should look at 
Ins best, for it must Ir* reniembei (‘d that the 
softer and finer a luxmiant jacket is, the greater 
its tendency will always lx* to become tangled 
and unkempt. As a consecpience, thos(* who pio- 
])ose cultivating the C'lydesdale Terrici must be 
piefiaied to devote some time and care t(» tlu* 
treatment of their dog.s’ coats. s ] 

Clyers. See Meskntkric J3i.sease.s. 


pi eeipit.ition of the (asein is 
due to the foiillation of an .u*id, 
nanu‘l\ lactu lu id, in tlu* milk. 
Heat often causes liquid suhstsiiues to sepaiate 
in a solid form, a good examph* of which is tlui 
formation of white of egg fioiii the s(*nn lupnd 
st.ite by W'arnnng Many other exainph's of 
ei(lu‘r a jihysieal or (*]u*nncal natuie could he 
taken to illustrate coagnl.ition. [a. A a] 
Coal. See Fuels 

Coal Gas. S(*e (Ja.s and (Ias Plants. 

Coccidae (Scab* Inseits), a lannly of hemip¬ 
terous in.se( ts related to tlu* plant lue 1'hey 
ai(; of tlie gieatest imjioitance to fruit groweis, 
forest(‘i.s, . 111(1 gaiden(‘is, on ae(oiint of tlu'ir 
destnutive natnie Siu'li senous pests as the 
San dose Seale, Mussel Stale, Ash Se.ilc, F(“lted 
Beech Coccus, and Me.ily Bugs belong to tins 
gibup 

The maj'oiity are protected by a waxy cover¬ 
ing or ‘scale’, but some aie nude (M(*aly Bug); 
otheis have a coat of waxy tlneads (Bee(di Coc¬ 
cus). The eggs give iise to active six-legged 
laivu* The female is usually sedentary, and 
loses l(‘gs and antt'unu*, remaining hidden inulei 
the scale beneath which slu* deposits her (*ggs. 
Tlu* in.de ‘.scale’is smaller, and the matuie male 
has a single pan of w'lngs, hatdniig out from 
the .scale and flying about amongst the fenialc.s. 
The month of the C'occid is very long and thread¬ 
like*, and by its uieans they suck out tlie sap of 
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Coccidium oviforme — Cochin Fowl 


trunk, boughs, leaves, and fruit. Reproduction 
is frecpiently asexual. Many have a world-wide 
distribution, having been distributed with the 
plants, such as the Mussel Scale. 

They are best destroyed by fumigation with 
hydrocyanic acid gas and washing with paraffin 
emulsion (see ClitYCTococcus, Dactyloimus, My- 
TiLAsns, Rulvinaria, Lkcanium, &c ). 

[r. V T ] 

Coccidium ovifbrme (Liver Rot in 
Rabbits) -This microscopic parasite belongs to 
the lovv(‘st group of animals, called Protozoa, and 
to the ord(T (>N)ccidiKhe The pale spots found 
on the liver of the rabbit are caused by this 
(Coccidium, which rejuoduces in the tissue of the 
Iivci, tlie s])ores being jiassed out in tlie excreta, 
and fall upon grass and in w'ater, and are then 
tak(*n up by other labbits It is sometimes 
epi/ootic, and causes cf)nsideiable morPibty in 
both wild and domesticated labbit.s. [f v t] 

CoccinellO. (Lads buds), a genus of beetles 
lielonging to the family CJoccincllnbe, pic-iuni- 


G. xeptempunctata^ one of the largest ladybirds 
of this genus. It is black, with a whitish spot 
on each side of the thorax; the elytra are red, 
with seven black spots. It is found feeding 
on all ayibides in gardens and woods. 

C. ocellata is frequent in hop gardens, and also 
feeds upon larch and other coniferous aphides. 
It can lie told by the oiglit black spots on the 
elytra being surrounded by a pale - yellowish 
nm. It also feeds upon scale insects 

fj. <■ ] [f V. T ] 

Cochinealy a dye.stutl consisting of the dried 
liodies of a scale insect {Coccuft cacti\ native of 
Mexico, (Tiiatemala, &c., now specially produced 
throughout (Vntral and South America, the 
' West Indies, the ('anary Islands, Algeria, and 
' to a less extent Spain, Java, India, &c. There 
are two foi’ins of the insect, known as tlie Urana 
which feeds on the true Nopal (Victu.s 
j oi Cochineal Fig {Opuiittn rorcinillifrrn), and 
j th<‘ (jrana splrostrin (on 0 7nona(‘a7it/t(f and O. 

' />J^c/?ri, till' Piickly Rearing dejiends 






Coccmtlla I.a<hlin(]h 

1 of 2 Eck (Krofilh ni.iKiult (1) II, 4 Laivu 

(niajjiiillMl .mil iiat m/o) (» I’nji.i' 7, S Vain tics of 
'rwospottiil li.KhliiMl ((' hij)i(nctata) U Sc*\tn-sjiottcd 
Ladyliiul ((' j)tnnj)unct(ifa) 


I on the ])osMl)ility of food siqijily, hence if the 
Nopal d(M‘s not exist naturally, it must be cap¬ 
able of easy production A danger lies in the 
plant becoming a tioublcsonu* weed This has 
proved the <*aHe in India, where the less de.sir- 
j able species of jnu kly jx'iir lias overrun huge 
I tia<ts of counti V The insect is vivipaioiis, and 
j the male ami fmnale larv.e ai't‘ not distinguish- 
j able 'J'hey bcconii' fixed on the cactus, lose 
' the poNsei of locomotion, and assume the form 
of loiind grams the d\e-yiclding ]ifiitides of 
' commeK'c In dut' time from tlie aggiigated 
j masses of these latv.il casi's a fc'w mah' winged 
insects cmeige, ami fly oil to visit tin* reimiin- 
! irig femah' wmiglcss iiisocts, and thcicaftci die. 
'‘Nesting’ (‘onsists in ]»icking out cei’tain im- 
i iiregnated fcinali' cases ami cai’i ung these off to 
; ficsli m)]>al ])lants shod} bcfoie the*l)i ('cding 


season Killed and dried feni.ilcs (onstitiite 


neiillv servu*(‘able in dcstio\ing yilant lice or 
aphides. These ])retty cK'atnics, some of whu-li 
aie vi'rv W'(*l] know'ii, (hqiosit tlieir egg«, umh‘r 
tlie leaves Thc.se soon produce little bla< k 
larva* (oft(*n called ‘niggers’), w'lii<*h imniedi- 
ately search for the aphides, Ix'ing not iiifre- 
(picntly sniToiimled by them, ami these sjiecdih 
fall victims to tln‘ir \oi;u*ity, until tin* leaf 
on which they wane lnun is clcaicd Tlaring 
changed then skins, as they mcicase in size 
they dis])erse, and thus a ])laMt or bus]) is some¬ 
times pi'rfectly fnasl fiom tin* blight Wlmn 
the larva* aiv full giown, they ri*main motion¬ 
less, attach tin'll t.nls to a leaf, oi* ciec}) into 
a clunk of a tree, and changi* to ]>up.e; fiom 
thc.se the lad>biid.s oiucigc m .iboiil a fortniglit 
in snininci ; but tin* autumn liioods often n*- 


i the d}e grams of Codimeal, and aix* collectt'd 
j before the cmerg(*nee of tin* larva*. There are 
j thiee giadcs, depi'iidmg fhictly on the im*thod 
I of diymg .iml the c.iie bestowed in then* j>i(*- 
paiation, thi'se aie known as ‘silyer-gie} ’(tlie 
iinest giade), ‘ black ’, and ‘ gianilla ’. ( Vx hiiieal 
I gives fine ennison and .sc.irlet d} e.s, but its ])ri)- 
I duction has dcmeasi'd gie.it ly sun e the mtro- 
j duction of the aniline coiouis [o. w'.] 

' Cochin Fowl. With the (‘xeept-ion of the 
(hum* Fowl, no liiecd of poult.l y has liad so miicli 
! mflucmi* upon jioiiltjy bleeding in the United 
Kingdom as the Oodiin, and w ith no great justi¬ 
fication, for it is M‘iy deficient m tliosc eco¬ 
nomic piopertics wlmh make for jirofit m tlie 
I supph of <*gg.s,iml <hi( k(*ns for food Introduced 
fiomt’hina m iHhh imdci tin* n.ime of Shanghai, 


mam in tha,t torpid st.iti* until the spring, and it was tin* diiect <*aus(‘ of the boom in ponitiy 
the beetles hilx'rnate .ilso ’'Fin* sliming \ello\\ keeping wdiich marked the mid-years of the Ibth 
eggs are gummed togethci in clustei.s, as m fig century, wOien fabulous pines wcie given for 
J (an egg, magnifi(‘d at i3) T’hc l,ir\a* are black s]K‘cmiens, and exhibitions were f.i.shion.ible to 
or slate-coloured, wuth six row's of blai'k spiny an extiernc That mama did not contmm* foi 
tubercles; the head and thoi.ix arc oi.uigc, long, but the influem*e remained, as it led to 
sjiotted with black, and there are three or four the establi.shnu'iit of the show'system, w hich has 
scarlet spots on the body, th<*y li.ixe .six .slioi t oc<'upe*d so iiiijiortant a jiosition in this counti y, 
legs (as m fig 3). The pupa* are ciirxed, blackish, and wlin*b yet forms a considciable factor in re- 
varu‘gatcd with orange (.5 and (>) The most lation to the breeding of domestic poultry, 
abunclaiit species are the follow mg.— The Cochin is one of the largest fowds we have. 
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adult males often attaining the weight of 12 and 
13 lb. It is heavy boned, broad and massive in 
frame, with a short back, from which the neck 
and tail rise almost abruptly, and the short legs 
give it a very compact appearance, whilst as it 
18 heavily feathered the size is greatly added to. 
The feathering is not alone on the body, but 
extending to the hocks, legs, and feet. Modern 
breeding has all been in the direction of increas¬ 
ing this profusenesH of feathering, and as a con¬ 
sequence towards deci iiase of economic (jualities. 
The neck is short, the head small, and the 
comb single. The llesh and skin, the beak and 
legs, are yellow; the wings are small, and the 
amount of meat on the body is correspondingly 
limited, such as there is being chiefly on the 
thighs, and as a c()nse(]uence poor m flavour. 
Therc arc in all five varieties, or colouis, namely, 
Ihifl, I’artridge, White, Black, and Cuckoo, the 
first named of which is more common than the 
others. The hens piodiice somewhat small eggs, 
as there is no corridation between the size of 
body and of egg ]jrodu(ed, but tln‘se are beauti¬ 
fully tinted in shell, rich in flavour, andalthongli 
the number laid by eaeli individual hen comjiares 
unfavourably wuth other breeds, the Cochin may 
be legarded as a good winter layer They aie 
(|Uiet ill disposition, become biood yeaily, aie 
s[)lendid sitU'i’s, Vuit, ow'ing to the amount of 
fi'athers upon the legs and fe<‘t, are awkward 
when with clinkens As might be siqiposed, 
these buds are big eat-eis, and th.it fact com¬ 
bined with their limited ('gg jiroductiveness 
makes them unprofitable to ke<*p except foi | 
exhibition piirjioses. [k b] I 

Cochlearia., a genus of ciuciferous jil.ints, i 
having ncaily globose pods, \(‘ry convex vahes, | 
and iiiiimuous flat .seeds containing an embryo 
so doubled 11]) that its i.idRle lies along the edges 
of the seed leaves. 

C armoraciti (Horse Badish ; Raifort^ Fr ) is 
a well-know'ii jiereniiial with tlink, woody', i(K)t- 
like .stems, xvhicli strike dee}» into the ground 
and readiJv produce buds. IJeiiee tlie plant is 
e.isily piop.igated bv a .small cutting fiom this 
undeigiouiid stem. Horse radish glows natu- 
rallv 111 moist jilaces o\ei all the mu'therii and 
midland ])arts of Emojie, delighting in a d(*ej) 
rich soil; iii Fiiglaiid it lias been found aj)- 
paieiitly wild in South Wales, Yoikshiie, and 
Noi thumbeilaiid, but it is dittu ult to say 
wlietlier a ])laiit wbieli has been cultivated fiom 
time immemorial is indigenous oi not It pio- 
duees its coarse, oblong, blunt lea\(*.s in (he (*ail\ 
s})niig; and bv M.iy its uuim'roiis < lu.stt*i\s of 
small white dovveis aie expanded. J^)ds rarely 
succeed tin* tloweis in this country. 

The i>nngeiiey of the undei gi oiind stem of ! 
this plant is what gives it value as a seasoiniig 
to unetnons dishes That jieeubar quality di.s- 
a})}>ears wlieii tlie root becomes dried, and is 
dimini.sbed by keeping above ground; the loots 
should, therefore, be used as fresli as yiossibh*. 

The plant grow's so leadily anywhere that it 
is .seldom tliought worthy of special cultivation 
exee])t by m.arket gardeners. All that it re¬ 
quires is a shady comer in any deep, i-atlier 
moist soil, not overmanured. It is jiropagated 
by' pieces of the iiiideiground stem dibbled in 


in February. The strongest crowns of old plants 
should be taken for this purpose, and cut into 
ieces 2 in. long. These are to be put to the 
ottom of holes 18 in. deep; and the holes them¬ 
selves must be filled in with cinder siftings, or 
coarse charcoal, or some material w'hich will 
allow air to reach the buried crowns. When 
once established, it is merely necessary to trench, 
in autumn, the place where tlie horse radish 
grows, to take out the large roots and put tlieiii 
a.side in earth for winter use, and then to fill in 
the place with the same soil, adding a little very 
rotten manure at the lowest part of tlie bed, be¬ 
fore tlie eaith is put back ; the small pieces left 
in the ground will provide materials for a .sue- 
' e(*eding eroj>. The roots put aside for use showld 
I be examined from time to time, and all sprouts 
j remov(*d as soon as tliey appear. fSerious eases 
I of poisoning have oceuiied from luistakiiig the 
I aconite root for that of hor.so radisli. 

I [j L ] [a n. m‘a ] 

I Cock. — This term is given to adult males 
' of fowks and turkeys, usually when they liave 
reached one year old, althoiigli for exliibition 
pill poses it IS eiistoniaiy to so designate the 
j male birds liatdied the previous season on and 
after January Jst in each year (see (kic'KKRKL). 

[e. b j 

! Cockchafer. See Melolontha. vuloaius. 

Cockerel. The name given to under year 
I males, but, as alieady stated (see (V>ck), for 
j (“xhibitioii ]>UT])<)s<‘s it IS not usually given after 
i Heeeniber 31st of the year in which tliey ai’e 
Jidtclied |e bJ 

Cock See Animal.s, Ohueltt 

'I’O 

Cockroach. —Tlie Cockroach belongs to the 
giouj) Oithoptei.i, and is ehaiacteri/od b\ liav- 
j ing a flattened, elongated, oval-shaped bcnly, the 
I (‘xternal eov(*riiig of which is eonqiosed of hard 
ehitinous matei ial. I’he anteiime are very long, 

I and the legs are specially' adapt(‘d for lunning. 

I A jiair of tough leathery elytra protect the 
laigei* inembiaiious ^Mngs undei iieath. The 
metamorphosis is ineomjilete, that is, the larvie 
i le.semble the perfect insect exee}>t m that the 
, wings aie shoiler. The two eommonest .species 
of till' Coekroaeh are Blatta oni’utalm —the eom- 
, luon house Coe kroai h—and Renpl,(U}Cta{ov Blatta) 

I amcncana^ the latter being the larger. Jk)th are 
I noetuinal in th(‘ir li.abit.s, and devour all kinds 
of food A leady means of eradicating these 
, pests IS to su})})ly th(*iu with ])()isonous food, such 
as meal moist(‘iied w'ltli tieaele and containing 
ai.seiiie, eoiiosive sublimate, oi red lead 

fll. 71 7.] 

Cocksfoot {Dac1t/hs (jlomerata) — This is 
a perennial masterful grass with large broad 
leaves, xvliieh soon become rough and harsh. Its 
shoots do not eieej), but form a laige faii-.sha])ed 
tuft, and when cut down, new shoots ajipear 
with such nqudity that Co( ksfoot is said to 
‘ gi ow under the sey the ’. The ear-bearing sti aws I 
leach a height of 2 oi 3 ft. The ears themselves 
are in flower by June or July, and in seed by 
the month of August. The (*;n' is a heavy one, 
and the stiaw which bears it eoarsi* and wooden; 
accordingly tins grass is unsuitable for hay 
meadows. It is for permanent pastuie that 
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Cocksfoot is suitable, and in seeding for siicli, 
v. nii)derate ])r()poiti()n, say 3 lb. of Cocksfoot 
seed per acre, should always be included. This 



grass is met with on all kinds of soil, one 
may even notice stunted foiiiis ‘'lowing along¬ 
side of mosses on old v\alls Jt jintpeily man¬ 
aged and W'cll gia/cd, Cocksfoot takes its phne 


in the first lank of forage grasses, for it is a 
heavy yielder, readily eaten, grows ra]ndly, and 
on all classes of soil is very permanent, liold- 
iiig its own, and sometimes more than its owui, 
with the comjieting grasses, even with the weeds 
alongside 

In a pasture, (Vicksfoot glass is easy to identify, 
for it IS the only Inoad-leaved glass wdiose 
slioots show //<ff au<l broad at tlie ji.irt pulled 
out of the gnuind The slioots of Meadow 
gi-asses (Poa) aie also flat, but then they aie 
(juite iiaiiow, . 111(1 the l(‘af-l)lad(‘s on tlnuii aie 
(juite small "When in e.ii, id(‘ntification is 
again <‘asy, foi* the sjnkclets grow’ in tufts at 
the (‘lids of the blanches of the axis, ;is shown 
in the figure One spikelet is showui detached, 
and wIh'II this is ii])e it bieaks up into scveial 
})i(*ccs, c.ich coni[)i)sed ol a little stalk and a 
tw'o-vaUcd husk enclosing a gi.iin fiiiit Eadi 
of th(‘se (l(‘taciicd })i(*ces is callt^d a ‘seed’, al¬ 
though it IS not a seed at all WIm'Ii (lesciil)ing 
sucli s(‘eds it IS i‘on\enient to nanit‘ tliat val\e 
oi the husk which lies next the stalk as tlie 
up})er \alv(‘, ami that other away from the stalk 
as the lowin' \al\e on the back ol t]u‘ seed. 
These ‘Coiksfoot semis’ cannot lie on then hack, 
foi th(‘ lower \.ilve of the liusk (fourr pale) is 
V-sha]a‘d and not rounded d'his feature, t.ikeii 
in <on]unction with the fact that th(‘ ap(‘\ of 
this low'd \alv»‘ toi ms a sli.irp point sliglitly 
beut to o)ir side, siifln cs to distinguish Cocksfoot 
seed fiom th.il of othci glasses Any scc'd that 
h.is th(‘ lower valve of its liiisk loundcd and (an 
lie on its ]>a( k is < ei tamlv not tli(‘ seed of (ks- 
foot Eiom :i() to L'S 11) of ])nr(' gi*imin.iting 
s(‘(*d would be jeijuiicd to cioj) an acie with 
(Vxksfoot alone, ac(*oidingly tlie inclusion ot 
3 lb of Cocksfoot seed in .i mixtiiH' loi an a( re 
means lovt'iing about one-tenth of it witli this 
gl.iss [a. N. M‘A J 

Cocoa. Se(‘ Cacao. 


SUPPLEMENT 


Cider. —Ckder may bo defined as the fd'- 
meiitod juice of appl(*s Tin.* word is s.iid to 
be derived from the Ilebunv shelCir^ a stiong 
drink. As usually met wuth in c«)iiiincrce it is 
a beverage of light .ilcoliolu' strength, rarely 
containing more than 4 to fi ])cr I'ciit of alcohol. 
The actual (piantity of tins suhstiiiee, howcvei, 
vai'K^s considerably in difterent. cideis, depend¬ 
ing upon tli(? extent to whieh the feriiiditatioii 
of the juice is allowed to ])ro(‘e(*d dming the 
process of manuf.icture Sinc(‘ in Phigland the 
tyyie of cidi'i* most favoured is a more or h‘ss 
sweet luscious Inpior, retaining to a large extent 
the aroma and flavour of the fruit, fermentation 
is usually ehecked at a (‘omp.iratively i‘aiiv 
stage, before the whole of the sxveetness lias 
been destroyed. Tn such ciders the percentage 
of alcohol is geniu'allv below 4 In a f(‘w ex¬ 
treme eases, wheie the yirodiu'tion of a tem¬ 
perance drink is airiu'd at, the amount of alcohol 
is kept below 2 ])ei tent. On the (’ontinent and 


111 AimuK.i, .a ‘drv’ (•id('r, le one in w'hich the 
siig.ir lias Ix'di entirely, oi almost entiiely, fer¬ 
mented aw.iv, IS th(‘ most <ommon type The 
.iiiiount ol alcohol in diy cidi'is iisiiall} ranges 
hetvvt‘di T) and 7 pd' (cut 

'J’lie most nnpoitant (idci jaodiicing (ouiiti les 
ai(‘ Fiance, Cleat Ihitaiii, Cdiii.uiv, and the 
United Stales Ci(l(‘rniaking in the Hiitisli 
lslc.s IS eoiilined mainly to tlu' West of Eaigland, 
the counties of l)(*v()n, Soimuset, Hereford, 
Cloucest(‘r, Woicestcr, and Monmouth being 
the chief centK's of piodmtion It also exists 
in certain districts of Cornwall, Doiset, Shrop¬ 
shire, and oiK' OI tw’o of the eastei n Welsh 
(‘ounties, w’hile outside the W(‘st of F.ngland it 
IS m(‘t with cliiefly in Norfolk and Kent The 
industi v has recently been revived with success 
in the North of Tri'land 

The manufaeture of cider is for the most part 
restru t(sl to the districts in which orchards of 
vintage fruit abound Althoiigli no hard-and- 
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fa&t line of difference can be drawn between 
vintage and market (dessert and culinary) apples, 
the cliaractera of typical varieties of the two 
groups are distinctive. A first-rate vintage 
vai’iety is usually charactei*i/<‘d by the small 
size (d its fruit, and the comparatively slight 
acidity, mai'ked astnngency, and slow rate of 
fermentation of the juice, 'riie Iruit is generally 
leas juicy, and contains more sugar than tliat 
of a typical market variety. In the lattei cas(‘ 
the large size and general a]jpearance of the 
fruit are inijiortant, and tin* juice is compara- 
tiv<‘l3^ acid, lacks astnngtuicy, and jmssesses 
generally a high rati* of feimentation. The 
flesh of the fruit is usually much softer than 
that of a vintage variety. Market fruit, as a 
rule, is only suited for the production of a diy 
cider, and that is generally too sharp, unless 
suitably blended with the produce of sweet or 
bittersweet vintage Iruit. lb*nce cidei-making 
18 not a feature of large a]))jIe-giowuMg di.strn ts, 
unless vintage as well as mai ket fiuit is grown 

The varieties of vintage fiuit gi'own in the 
West of F]ngland are almost innumerable. Mo.st 
of them have doubtless originated as chance 
seedlings and aie })ui’elv local vaiieties, being 
ipiite unknown outside the district in wdiich 
they were rvaised A few kinds Inivi* been pro- 
])agated extensively, probably owing to high 
local repute, in the lirst instance Their dis¬ 
tribution IS generally (onfined within certain 
geographical limits Thus, theie are lertain 
variidies fauly w'ldely giown in, and ]iracti- 
cally I'estricted to, J leiefordshire, Worcester- 
sliii’c, and (-Jloucester'shii e, other’s in Somerset¬ 
shire, and other's again in Di'vonsliire The only 
variety genei’aily grown throughout the West 
is Kingston Black, which nia) be found in every 
district where vintage fi'uit is cxti'iisivcly grown. 
In addition to this variety, some of the be.st- 
known and most valuabh* sorts .11 e Foxwhclji, 
Skvr rue’s Kernel, (^)warne lied, Sti’awberry 
Noi’nian, (/her’ry Norman, Wliite Norman, and 
Itoyal Wilding, in the lleref(»rd, Woicester, 
and (iloiice.ster disti’icts; Ca]) of Liberty, Koyal 
dersey, Red Jersey, White Jersev, and (Jii&ol 
.Jersey, in Momei.set; and Sweet Alford, Wood¬ 
bine, and llangdown, in Devon. 

Vintage varieties may be divided into three 
classes according to tlie chemical composition 
of their juice, and, therefore, accoi’ding to tlie 
manner in which the> reipiire to be used in 
blending. The members of the three groups 
are usually termed ‘sliai'jis’, ‘sweets’, and 
‘ bittersw^eets ’ respectively. Shai p nineties 
ai'e those containing a high proportion of malic 
acid in tlie juice, a convenient standard being 
a minimum amount of 'ir) per’ cent of malic 
acid. Sweet varieties are distinguislied by a 
lack of acidity .ind astringeiicy, the chemical 
standard for which in this instance may be 
taken as a maximum amount of ’'If) jiei’ <*ent 
i»f malic acid, and of ‘2! per’ cent of tannin, the 
latter substance being thii source of the asti’in- 
gent or bitter flavour’. The bittei’swect class 
IS composed of varieties of markedly bitter and 
astringent flavour, m the juice of wdiieh there is 
more than *2 per cent of tannin. The members 
of the latter group exhibit the tyjncal vintage 


characters to tlie greatc.st extent, and they ai’e 
especially valued tor then hardiness and tlii'ir 
regular and proliHe cropping habits On the 
other hand, they cannot he utilized for other 
purposes on aecount of their excessive bitter¬ 
ness, while the sliarp and sweet vaiieties aie in 
demand in scarce seasons for general mai ket 
pui’poses and for jam-making. There aie lew 
varieties wliicli piodiice cider of the bestipiality 
w’lien used bv themselves and unnuxed with 
otlier kinds, since as a rule tlie fruit of a single 
variety contains some constituents in excess and 
IS dehiient in otliers The difficulty is over- 
(oine in piaitice bv mixing fruits belonging to 
the diflerent (.lasses, and thus obtaining a suit¬ 
able balance of tlic various constituents Sharp 
v’arioties ai c ni’cessary to give the reijuisitf’ brisk¬ 
ness and ‘bite’. Bittersweet vanetii's coniniuni- 
eate a fullness and body to tlie li(|iior, as well as 
a ctitain amount of astringcncv ; they also aid 
Its clearing and kee])ing qualities Sw'eet v’ai’u*- 
ties are found most usetul in toning down (‘xces- 
siv<‘ a(_idity or ])itterness They also vielil a fair 
but sumevvliat in.sipid cider w’heii used alone. 

Owing to tlie enormous number of v'ain’tics 
grown, little is know’ll i>f the vintage (jualitics 
in most cases, but recently considerable atU’ii- 
tion has been iiaid to the subject, and the va- 
indaes now 1 ecoiiimended for propagation liava* 
been pioved b> piactical experieiu’e to lx* of 
nioie than aveiage value Many of the oldei 
varieties are ia})idly dying out, and in due 
course the number of sorU in cultivatnui will 
doubtlcs.s be reduced to a compaiatively f(‘W 
standard v’aneties Tlie ijiialitie.s of a variety 
of most value for vintage jmijioses are richm^ss 
in sugar, a bigh pi’iccntage of juicc, a slow late 
of fermentation of tlie jui(*e, and good fl.ivoui. 

Unlike market apples, cid(*r varieties are al¬ 
most universally grown in the form of standard 
trees in grass orchards. Although it has been 
demonstrated that grass acts picjudicially on 
the growth of fruit trees, it is ju’ohable that its 
injurious etlect is more than e(.)untei balanced in 
the case of x intage fruit by the advantage g.iiiied 
in the harvesting of the fi uit It is iinprat tieable 
to gathei cider apjiles b^ band on account of tlie 
cost of labour; and it is theiefoie the custom 
to shake the fruit from the tiees peiiodically as 
it becomes 111 )e. A few grow’ers (’ollect the fruit, 
as it IS shaken otl, in liai vcvsting blankets; but 
the majority allow it to fall upon the grass 
1m‘1<»w the trees, gathering it aft(*rw;irds into 
small heaps in the onhaid, in which state it is 
left until considered flt for tlie mill ft is 
theri'fore obtained in a far more cleanly and 
nnbruised condition than would he pos.sihle at 
eijual cost from pl.intations 01 orchards on cul¬ 
tivated .soil. The grass orchards are also used 
for grazing pur])oses, so that the grow’er in¬ 
variably gets some return fiorii Jus orchards, 
(‘Veil in seasons when the ajijih* crop is a failure. 
Some attention lias been recently paid to tlie 
cultivation of cider fruit upon bush, instead of 
standard, trees, since the length of tiim*. rcquii’ed 
for an orchard of young standard trees to come 
intofull liearing is so (’onsiderahle—about twenty 
3 ^ears - that it serves as a deterrent to the jilant- 
ing of fresh vintage orchards. The trees grown 
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in the bush form begin to bear heavily five or 
SIX years after planting. The trials have not 
yet been sufficiently long established for any 
conclusions to be drawn as to the suitability of 
the method for vintage purposes. 

It IS considered inadvisable to liarvest tlie 
fruit until it is almost fully ripe A certain 
amount alwa^\s falls, or is blown down, from the 
tn‘es before the bulk is ri]>e , but the cider made 
fioin windlalls is almost invariably inferior in 
quality. '^PIk* earl> fallings ai(‘ best, iherefoie, 
kr])t s(‘paiate from the bulk Tlie fiiiit is eoii- 
sidt'ied lit to be gatheri'd when it falls from the 
ti(‘e leailil^ on lightly shaking the lattei 

Although the fi lilt is giuimallv stored in heaps 
on the grass after being g.ithei(‘(l, some niakeis 
to stole it undei cover, and huge apple 
lotts ai(‘ iitili/(‘d fbi th(' ])ur])()se The fruit is 
stoied in layeis, about li ft in dc’ptb, on the 
floor, and it is ess(‘ntial that the loft should 
he kept eool and thoivuighiv viuitilated. Fruit 
stoied 111 lieaps, })a,rti(‘ulaiI\ it gathered wet, 
lias a gic'at tcmdcuicy to ‘ lieat with tlu^ rc^siilt 
til.it acetic fei mentation lakes place, and the 
cjU.Llity of the c ider is seriouslv imyiairc'd lleiic'f 
tlic' hcviyis must not he too dc'ep, and must lie* 
frt'clv ventilatc'cl If the liuit is stoic'd in thc‘ 
o}»c‘U, cMi(‘ must he t.iken that it is not icdt n*st 
ing upon thc‘ giouncl too long, since an cMithv 
taint IS (]nukly (lc‘veloped in the* tlavcmi ot th<‘ 
flint in the* lower hiveis Frost anti (‘.\c(‘ssive 
rains fi(‘cjuc*ntlv icmclcu ouUlooi stoiagc* iinde- 
siiahh*, hut tlu‘ vmiious di.ivvhacks may he to 
<i eouHiderahle extent c*veiconic* by yilacing the* 
fruit 111 c*o\(‘r(‘{l huidle stoics 

When yiracticable, the ditl(*reiit knidsc»f apjiles 
should he kept sejiaiate as tliev aie liarvested 
SuitaliU* i.iivtuies of fruit can then he* arranged 
and hleiided foi making In most ouhaids, 
liowevei, the kinds ot ,q)|)l(*s growm aie so 
iiumeiouH, and tin* amcanil of any one kind 
so sm.ill, that the growt*rH aic* in the habit of 
mixing the* sorts iiulisciiminately as th«*y iipen 
lnstc*ad, theit‘fore, of the eider bc*ing made* 
fioni a delinitc* lileiid of fiuit, more often than 
not it IS made from a heterog(‘neous and cliam c* 
mixture, to the detriment of the piociuct 'Hie 
imyxutant feature* in blending is to mix tlie 
dilieient c'lasses of fruit in such proportions 
that the* acidity and astiingency of tin* cidei, 
w Ill'll tit for eonsiim])tion, shall not he too 
maikc'd, although sufhcieiitly pronounced to 
give eharactc'r .iiid prevent insipidity. Tins 
oh|(*ct may he attained by adjusting the ])io- 
])ortions of the various classes so that the malic 
acid of the mi-xc'd juic*c may he between '3.0 and 
•Of) per cent, and the tannin between *1.0 and 
per cent. These limits aie jiuiely arbitraly, 
hut serve wu‘11 as a geneial guide for most 
yialates. Blending is occasionally also done 
aft(*r the cider’s have been fei’inented 

It IS diflicult to determine exactly when tlie 
fruit IS in liest condition for the mill. The 
lieap should he in approximately the* same con¬ 
dition of ripeness throughout; and unless care is 
taken at the time of collecting the fruit to sepa- 
I’ato the unripe, ripe, and overripe sfieciinens, 
it is practictally impossible to attain tins state. 
The fruit should be stored until thoiouglily 


mature, so that the full aroma and flavour may 
be developed and the tissues ripened siifliciently 
to allow of the easy extrac.*tion of the juice. At 
the same time, over-maturity niusL be guardc'd 
against, because it results in a loss of flavour, 
and also of juice, since tlie latter eaiiiiot he sci 
completely expressed from <)vern]je pulp De¬ 
cay ensues if the fruit is stored too long, and 
tin* flavour of the eidei’ suflc'rs aeexudingly 
'Hie test most geiiei’ally applied to the fruit to 
deteinnne ilh (itnes^ for milling is to pi ess the 
tliuml) into the lUsh of the* fruit If the flcxsli 
yields easily and ei isply, the sample imiy he 
c'oiisidered lit, Imt if it is (*om])aialively liaid 
and unyielding, furtliei storage is desirable If 
the* tlesh IS too easily eompiessed ami is viscid 
oi mucilaginous tc> the* touch, the fiuit is gene¬ 
rally ov'cri i]>e Tins test IS useful feu yiiac’tic'al 
pill poses, hut ought not to he rigidly aillieic*cl to, 
siiic.-e the flesh of some vjineties is naturally 
muc'h softer Llian that of otheis. Bractical (‘\- 
jM'rieiice is the most satisfactory ^uide. 

Thc'i’c*' are sev(*ral types c>f m.iLliiiH's in use 
foi the crushing and picssing of tlic; fruit 'J’lu* 
various kinds of nulls may lx* ic'diiced to tw'c» 
geneial tyjx's, ai couling to tlie m.iiinei in which 
the fi mt is gioiind 'riu* olclc*i tv pc is a ‘c’rusliei ’ 
null, (he flint heiiig tirst hioken into laige 
])iec'es, wliic'li an* th(*n leduced to small liimjis 
1)} being passed hctwc'cn lolleis. ''J'lic* old- 
fashioiicd stone-tiough mill is the exti(‘me ex- 
amjile of tins type It consists of a cucul.n 
stone* lioui^h, in wlinh lotates a jiair of lieavy 
stone lollt'i.s, driven g(*ncr.iIJy by lioi’sc-]>c)W(‘r. 
Its stiiic'turc* IS piactic'ally the* same as that ol 
a mortar mill The fi uit is jilaced in the* ti ough, 
and is giadually r<*din (*d to a sti uc‘t ui clc'ss in.iss 
of pulp by Uk* 1 evolving stone ioilers. The 
]uoc*ess IS extremely slow, and is c ontimi(*d 
until the v'uiious tissue's of the flint arc* uinc*- 
eogin/.ahle, and the jjips thoroughly maslu'd u}). 
Tins kind of mill is now neaily obsolete, being 
entiiely unsuit(*d to lapid woi k for eommercial 
]>nipc)Hes, hut it is probably iiioH* successful in 
extiaeting the tlav'oui of the fruit to a fullc'i 
dc'gic'c tli.ii) .iny othc*!* type The moie modern 
c i iislicr null eonsists of a hctpjiei, tlie base of 
whic*h IS a grating tin ough wlnc-h the flint is 
loiced, and ])arti.illy broken at the s.ime time, 
by revolving metal ai’iiis. Below Uie giating 
twm stone lollc'is revolve in close eoutaet, and 
the fiagments of the fnnt have to pass between 
th(*se as they fall from the hoppei They aie 
by tins mc'aiis hiokc'ii uj> still further, and more 
or less eomph'tely crusli(*d. The eruslnng is 
geiieially leguIaU'd so tliat the* pips aie not 
smashc'd, sinee modern pr.aetic*e doc's not favour 
the* c lushing of the pips. The other tyjie of 
mill IS a ‘gratei tlui fruit in this ease lieing 
passed ovei a rajudly revolving metal di-um 
funnslied with toothed knives These slired it 
ia))idly into a vei y fine* yml]). Of the two types 
the latter is inuloubtedly th(^ more etticient as 
regalds the total yk'ld of juie(^, hut it is pio- 
bahly infeiior to the ‘erusher’ f.Vpc for prcxlue- 
iiig a juiee with the full flavour ot the fruit. 

After the fruit has been ground, the pulp, or 
‘pomace^ as it is Uichnically teriiued, is eithei 
iuiiiiediately pressed, or allowed to stand for 
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several hours before being pressed. It was 
formerly believed that the latter practice re¬ 
sulted m the production of a juice richer in 
saccharine matter, but this idea has not been 
supported by the results of recent analytical 
tests. It does, however, possess the advantages 
of rendering the juice easier of extraction, and 
of giving a bigger yield, but it is an inconvenient 
method for working on a large scale, and there 
is some I’lsk of the flavoui’ being tainted from 
external sources. Some makers consider that 
the addition of a small (juantity of w'ater to the 
pomace at this stage is desii'able. 

The extraction of the juice from the pomace 
is accomplished by means of large wood(*n 
presses, worked either by hand, steam, or hy¬ 
draulic powei. The pomace is hist built up 
into a ‘cheese’, ?.e. it is arranged in a senes of 
layers of from 3 to (> in. in thickness, si^parated 
by layers of leed or sti’aw, or wrapped in cloths 
oi hoise han-, manilla hbre, or cotton, in ordei 
to give rigidity to the structure, and to aid 
the draining away of the juice. The most 
satisfactory method of building the cheese is to 
jilace wooden racks between the layers of pom.ice, 
the lattei licing wrapped in cotton cloths. Tlu* 
juice (bains away moie easily and nioie rapidly 
by this means The cheese is placed under the 
press, and the pressure is apfilied at first gradu¬ 
ally, and later more rapidly. The length of 
time r(‘(jHired foi extraction vai'ies considci- 
abl>, depending uiion the nature of the jiomace. 
TTsing cotton cloths and racks for the cheese, 
and working with pomace obtained from a 
‘ gi’.itei ’ mill, a yield of juic<* e<pial in weight 
to fioni 70 to 80 per cent of the original weight 
of the fruit may lie obtained in from 15 to 30 
minutes with a 4-11.P. steam engine worked 
at (JO lb pressure, the cheese containing origi¬ 
nally half a ton of pulped fruit. It is gene- 
lally ])iofitable to br’eak up the cheese after it 
h.is lieen pre.ssed, and to re-piess it. 

The juice, after extraction, is generally phiced 
directly Ill the fermenting casks; but some 
makers prefer to ‘kc^eve’ it hist. The jirac- 
tice of keeviiig consists in allowing the jiiic^e to 
stand for’ several days in a large open v(\s.sel or 
‘ keeve ’, retaining it there so long as any solid 
matter is tin own up to form a ‘head’. The 
primary object of keeving is to get rid of the 
suspended solid matter in the juice as rapidly 
as possible, so that there may be no risk of con¬ 
tamination of tin* flavour of the cider by the 
decomposition of this material during fermen¬ 
tation. As soon, therefore, as a well-developed 
‘head’ or crust of this material is formed on 
the surface of the juice in the keeve, it is care¬ 
fully skimmed off, and the juice is left for a 
further jieriod, to give it an opportunity of 
throwing up a fresh head. So long as it does 
this, it IS retained in the keeve; and when no 
furthei solid matter is thrown up, it is racked 
into the fermenting cask, care being taken not 
to distuib the ‘lees’ or sediment deposited at 
the base of the keeve. Incidentally the practice 
of keeving favours the early development of 
fermentation by exposing the juice in the keeve 
to a freer supply of air than is the case when 
placed direct in the fermenting cask. If the 


juice is placed directly m the fermenting rask 
instead of being keeved, it is allowed to purge 
itself of the contained solid matter by its ejec¬ 
tion at the bung-hole, the fermenting vessel being 
generally an ordinary cask placed on its side with 
the bung-hole left open. The cask is giuierally 
kept filled quite full with juici^. As fermenta¬ 
tion develops, the solid matter rs thrown out 
at the bung-hole with the froth. The practice 
of keeving appears to be unnecessary for juices 
containing little solid matter, but is of decided 
sei'Mce if much solid matter is present The 
amount of solid matter depends largely ujion 
th(‘ type of machinery used foi gimding and 
pressing, and also upon the condition of ripe- 
m*ss of the fruit at tin* time of milling, ovei- 
iijie flint iijvaiiably yielding a juice with a 
compaiatnely large amount of solid matter. 

Active fermentation begins usually after ou(‘ 
oi two weeks, but the exact time depends very 
hugely upon the st'asoii of the year at wdiuli 
the elder is made, the teiiiperatuie, and the 
iiatuie and condition of the fruit used. It is 
usually allowed to develop spontaneously. I’le- 
ceding this period, extensive f rot lung of the 
liijuor occurs If the head of froth is of a 
blown colour, most makers coiisidei that tlie 
pioduct IS likely to be of superior (juality to 
that obtained from juices throwing up a white 
head. In most instances this view is coriect, 
but the various factors determining the pro¬ 
duction of ‘brown’ or ‘white’ heads do not 
necessarily govern the (piality of the cider As 
the froth sulisides, steady active fcTiiieiitation 
sets ill. It proceeds until the sugar of the juue 
IS raoie or less completely destroyed, when it 
comes natuially to a standstill, oi until it is 
.stopped or checked by artificial means to suit 
the requirements of the maker*. The late of 
feriiient.ition vanes greatly for dillereut juices 
kept under similai* conditions, iii s<»mt‘ cases 
there being a fall of more than T020 in speeilic 
gravity jiei w^(‘ek during the first two <»i tliret* 
weeks of active feimentation, while in other 
instances the fall may not be more tlian 1002 
per week ITpon the rate of feriiH^ntatioii jiei- 
haps more than upon any other factor depends 
the ultimate quality of the cider. Juices pos- 
se.ssing rapid rates of fermentation are unsuited 
for the production of sweet ciders, .since it is 
difficult to arrest tlie fermentation before the 
greater part of the sugai has disappear(‘d, unless 
prt'.sorvatives aie used or the cider is pasleui- 
ized. It is' how'cver, ea.sy to produce sweet 
ciders fiom slowly fermenting juices, since the 
fermentation can be arrested without difficulty 
by filtration at any de.sired point The jirae- 
tice of ‘sulphuring’ the juice, ?'e. buruiiig a 
sulphur match in a cask jiartially filled wuth 
cider, so that the latter rnav absorb the fumes 
of sulphur dioxide produced, i.s cxten.sivelv prac¬ 
tised ill a few localities iii order to arrest fer¬ 
mentation, but the method impairs the flavour. 
Fermentation can at times be checked in slowly 
fermenting ciders by racking, but the cflect of 
racking varies greatly according to the nature 
of the cider. If it is desired to arrest fermen¬ 
tation before it comes naturally to an end, the 
most satisfactory means of accomplishing this 
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object is by filtration. Filters of various types 
are now commonly used by cidermakers, but 
the mode of action is the same in all cases. It 
consists in the removal of the suspended solid 
matter and the fermenting organisms from the 
cider by the filtering medium, with the result 
that not only is fermentation arrested, but the 
cider is cleared and rendered in brilliant condi¬ 
tion at the same time. Occasionally a sweet cider 
results natuially without any treatment or hand¬ 
ling of the juice being required. In such cases 
fermciitation comes to an end before the whole 
of the sugar has been destroyed, owing to the 
lack in the juice of suitable nitrogenous material 
re(|uired for the nourishment of the fermenting 
organisms. It is, in fact, the amount of these 
substances present in the juice which is respon¬ 
sible mainly for its rate of fermentation. 

The cider is left in the fermentation casks 
until active fermentation ceases, or until means 
are taken to arrest it, as tln‘ case ma^ be. In 
eithei case it is eventually transferred to the 
casks in which it is ultimately stored to mature. 
It IS necessary at this stage, and later, to keep 
the cider fi’oiii contact with air, since, when 
active alcoholic fermentation ceases, acetic fei- 
nientation will rjuickly occur in the jiresence of 
ail. The storage casks should be therefore 
always kept full, and securely bunged. 

Before the cider is fit foi consumption it re- 
(]lilies to be cleared, since, although teimenta¬ 
tion may be practically at a standstill, the iKpior 
remains iiioie or le.ss cloudy owing to the yeasts 
and other oiganisnis and material in .susjien- 
Mon Occasionally it clears ith(*lf naturally dur¬ 
ing storagt*, but geneially filtration or ‘fining’ 
agents, such as isinglass, must be eiiijiloyed, jire- 
ferably the former Backing assists th(‘ natural 
clearing. In a few instances the June deals 
natur.illy during the eaily stages of fermenta¬ 
tion, this result being bi ought ahout by tin* 
dotting of the mucilaginous substances con¬ 
tained ill the jiiice. 

Cidei’ IS usually consumed within a year after 
its manufacture, since when stored under oidi- 
nary conditions in cask it gradually deterioiates 
on account of its liability' to acetic fermentation 
The low percentage of alcohol cont.iined in cidci 
renders it particularly liable to this disoider 
It will, however, keep perfectly in bottle, and 
111 many instames improve considerably with 
advancing age foi several sca.sons after making 

The quality of cider depends to a iiiiidi 
greater extent upon the quality of the juiee oi 
its equivalent, the (juality of the fruit at the 
time of nulling, than upon the .ictiial methods 
of treatment and inanagiMiieiit during the pro¬ 
cess of its manufactuic. The fadois of most 
inthience are probably the nature of tiu' vaiic- 
ties of fruit used, the late of fermentation of 
the juice, the district and kind of sod upon 
wdiich the fruit was grown, the kinds of yeasts 
playing an active part in the fermentation, and 
th(‘ nature of lire season during tlie formation 
and ripening of the fruit and duiiiig tin* jieriod 
of active fermentation of the cider The qua¬ 
lities of the varieties of vintage apples havi* 
already been considered. The rate of fermen¬ 
tation of the jiii^e depends largely ujion the 


characters of the varieties of fruit, but in addi¬ 
tion is affected to ^ appreciable extent by the 
amount of the exffcsure of the fruit to the sun 
during its ripening period, the actual state of 
I ripeness of the fruit when milled, and possibly 
also the nature of the soil on which tlie fruit 
was grown. The influence of the district and 
soil upon the fruit is considerable. The ciders 
produced in ceitain districts have strongly 
I marked characters of their own, and are en¬ 
tirely distinct from those made in other locali¬ 
ties. The soil influence is also important, many 
in.stances being known where, in the case of 
adjoining orchards containing the same varie¬ 
ties of apjiles, the produce of the one oichard 
regularly y ields a rich fruity cidei, while that 
of the adjacent one gives a poor, thin beverage. 
The kind of soil most favoured is a good heavy 
loam with clay" subsoil. The kinds of yeasts 
taking ])art m the fermentation are numerous, 
and vary veiy much in difieieiit juiees. Dining 
the early stages, varieties of SLurh(iro})n/rf‘ii apira- 
latus are pievalent, but they disapjieai in the 
later stages The pr.ictieii of using selected 
yeasts as ‘starteis’ is gradually eoming into 
favoiii’ among ilu' largi'r makers, the (pialitv 
of tlie fermentation lieing thus legiilated and 
standardized As in the case of wines, the intlu- 
enee of tli(‘ season upon the is \t*iv 

maiked, an a])iiiidan(‘e of sunshine dining the 
eai ly autumn being veiy desiiahle. 

(’ider is liable to various disoideis, tin* most 
common being acetic fermentation, snkiiess oi 
‘ secondary ’ fermentation, ropiness, and dis¬ 
coloration. 

The chemical eonqiositioii of cider vai'ies con¬ 
siderably, but tin* amount of sngai usually lies 
between r> and JO jier cent, uinl of alcohol be¬ 
tween '1 and 7 jiei cent. The following t.ible 
contains the lesults of analyses of eideis of 
\ai*](uis tyqies — 


Specitic jii.iMty l*02l> 102.5 101.5.5 1 1M13.5 

Total at id, pei coat 0*22 0 4.5 0’3r> 0 31 

Tallinn „ 0 124 0 10 0 118 0 37 

Alcoliol ,, 3 37 4’2 5 32 (►00 

Sohd.s ,, O-OH 7 85 f)-75 3 00 

Ash „ 0 24G 0 3G8 0*302 0 414 

Alkalinity of ash (as I „ fjo 0*1 0 03 0*0t; 

jici cent J 

i)cr cent 0 022 0*02 0 02.5 0*02 


I The literature of the sulijeet published in Eng- 
I lish IS not extensive. The Hcrefordshiu* Pomona 
I and The Ajiple and Pi'ar as Vintage Fhnit.s, ]>y 
Hogg and Uraves Bull, being peihajis tin* most 
eonqilete and genei.il woiks of recent date 
Llo>d’s JB*port on Investigations into Cidei- 
nniking, jiiibli.shed m 1003 by the Boaid of 
Agnelli til re, and the Annual Beports of the 
National Flint and (5der Institute, contain the 
lesults of leeeiit ex])erimcntal woik in this 
eouiitiy ; while a comprehensive bibliography 
ol the wdiole subject may be found in Allwood’s 
»Study" of C’lderinakmg in Fivince, (Germany, 
and England, a bulletin published by the United 
States Department of Agriculture, [n. t.p.b] 
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